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GEOLOGICAL STJEVEY OF CANADA. 



Montreal, March, 1857. 
Sir, 

I have the honor to request that you will do me the favor to pre- 
sent to His Excellency the Governor General, the accompanying 
Reports, showing the- progress made in the Geological Survey of 
the Province, in the years 1853, 1854, 1855 and 1856. 

The Reports are accompanied by Maps, in eleven lithographed 
sheets, shewing the explorations of the Muskoka, the Petewahweh, 
the Bonne-Chfcre, the South- West Branch of the Madawaska, and 
the sources of the Ottonabee ; and by three Maps in manuscript, 
one of them a large one, illustrating Lake Nipissing and several 
rivers of the surrounding country. 

All the Maps are required for the proper understanding of the 
Reports. 

I am, Sir, 

Your most obedient servant, 

W. E. LOGAN, 

Provincial Qtologut 

To the Hon. T. Lee Terrill, 

Provincial Secretary, 

&c«, &c, &c. 
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TO HI8 EXCELLENCY 

SIR EDMUND WALKER HEAD, BART., 

ONB OF HER MAJESTY'S MOST HONORABLE PRIVY COUNCIL, 

eofrmur enteral of Bntud^ fiatttj TLvmit*, 

AJTD 

CAPTAIN-GENERAL AND GOVERNOR-IN-OHIEF 

IV AMD OWJt 

THE PROVINCB8 07 CANADA, NOVA SCOTIA, NEW BRUNSWICK, AND THE ISLAND OF 

PRINCE EDWARD, 

AND VICE-ADMIRAL OF THE SAME. 



Montreal, 31** March, 1867. 
Mat rr please Your Excellency : 

Though the duties assigned to me in the years 1854 and 1855, in making 
such a collection of the economic minerals of Canada as the occasion required, 
and in displaying them before Europe at the Industrial Exhibition of Paris, have 
greatly tended to spread a knowledge of that branch of the resources of the Pro- 
vince, and a general acquaintance with her geology, they have prevented me 
from placing before Your Excellency, at regular intervals, Reports of the pro- 
gress effected in the Survey committed to my charge. I have now, in conse- 
quence, the honour to transmit to Your Excellency the accumulated Reports 
of my colleagues, Mr. Murray and Mr. Hunt, for the years 1853, 1854, 1855 
and 1856, with the Reports of Mr. Billings and Mr. Richardson, for the last 
season. 

The Reports of Mr. Hunt comprehend various investigations of the lime- 
feldspar rocks and their associated minerals of the Laurentian formation ; re- 
searches on the composition of the waters of the Ottawa and St. Lawrence, 
and various mineral springs ; examinations of the serpentines and other meta- 
morphic rocks of the Eastern townships, and of a series of traps and intrusive 
rocks. Having been appointed one ot the jurors of the class comprehending 
minerals at the Paris Exhibition in 1855, his Report for that year is devoted to 
some chemical and mineralogical considerations connected with it, having special 
reference to our native products and industry. 

Mr. Richardson's Report relates to an exploration of the Island of Anti- 
costi, the palaeontological results of which, with a descriptive list of various 
new species of organic remains, constitute the subjects treated in the Report of 
Mr. Billings. 
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During the four years mentioned, Mr. Murray's labors were devoted to ex- 

Elorations of the country lying between Lake Huron and the Ottawa River. 
a 1853 he, in the first place, ascended the Muskoka, discharging into Georgian 
Bay, and descended the retewahweh to Lake Allumette, on the Ottawa ; he then 
ascended the Bonne-Chfere, and passing from it to the Madawaska, and ascending 
the York or South- West Branch of the stream, crossed various tributaries of the 
Ottonabee River, and came out by Balsam Lake; thus making two traverses 
across the country, and completing a lineal distance of about 500 miles. In 
1854 he examined the Meganatawan River, emptying into Lake Huron, south 
of the French River, and commenced an exploration of Lake Nipissing, the 
circuit of which he completed in 1855. With the exception of the tributary 
sources of the Ottonabee, which were only sketched, the rivers mentioned and 
the shores of Lake Nipissing were measured topographically, by the aid of 
Rochon'8 micrometer telescope, and the maps resulting from the measurements 
of 1853 and 1854, having been engraved on stone, on the scale of an inch to a 
mile, accompany the Reports. These maps occupy eleven sheets, and others now 
in hand, representing Lake Nipissing and the work resulting from the last sea- 
son's investigation in the same general district, requiring as many more sheets, 
will follow so soon as they are completed. 

Although on these maps are marked all the rock masses met with, yet repre- 
senting mere lines of exploration, they are not sufficient to give the details of 
the physical structure of the district. They give, however, a general idea of 
the larger groups to which the formations prevailing belong, and will afford 
many facts constituting valuable points from which to start in prosecuting fur- 
ther investigation. They, at any rate, present prominent geographical features 
in a hitherto undelineated and little examined part of the country, — a know- 
ledge of which may become of importance in the progress of its settlement, and 
they are consequently deemed worthy of publication. 

LAUBENTIAN FORMATION. 

Mr. Murray's lines of exploration traverse for the most part those rocks 
which, in Canadian geology, have been termed the Laurentian system. They 
are the most ancient yet known on the continent of America, ana are supposed 
to be equivalent to the iron-bearing series of Scandinavia. Stretching on 
.the north side of the Saint Lawrence from Labrador to Lake Superior, they 
occupy by far the larger share of Canada, and they have been described in former 
Reports as sedimentary deposits in an altered condition, consisting of gneiss 
interstratified with important bands of crystalline limestone. The gneiss proper, 
when it comes near to the surface, yields but an indifferent soil, while the soil 
derived from the limestones, which are usually in an easily disintegrating con- 
dition, is of a most fruitful description. The farms which have been established 
upon the Laurentian formation, run almost wholly upon the limestones and 
their associated strata, and afford a pretty distinct proof that the distribution of 
these calcareous bands being once known, it wouldT not be difficult to determine 
in what direction it would be most judicious to push settlement. It is also in 
contact with these limestones, or near them, that the iron ores are found, which 
so prominently characterise the Laurentian series, as well as the lead-bearing 
veins belonging to it ; and as the limestones possess external and internal cha- 
racters, which render them more conspicuously distinct from the gneiss than 
. any of the component members of the gneiss are from one another, they afford 
the least difficult means of tracing out the physical structure of the Laurentide 
district. 
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The distribution of the limestones therefore becomes a subject both scientific 
oBy wid economically important, but it is one, the investigation of which will 
require a great amount of patient labor. To determine the superposition of the 
component parts of such an ancient series of rocks as the Lau&ntian, is a task 
winch has ncgrer yet been accomplished in geology, and the difficulties attending 
it arise from tbe absence of fossils to characterise its different members. Bands 
of the crystalline limestone are easily distinguished from bands of the gneiss, but 
H is scarcely possible to know, from mere local inspection, whether any mass 
of the limestone in one part is equivalent to a certain mass in another. They 
all resemble one another more or less litholo<rically, and although masses are 
met with running for considerable distances rudely parallel to one another, it is 
not yet certainly known whether the calcareous strata are confined to one 
group often repeated by sharp undulations, or whether, as is probable, there are 
several groups separated from one another by heavy masses of gneiss. The dips 
avwl but little in ascertaining this, for in the numerous folds with which the 
formation is wrinkled, these dips must very frequently be overturned, and the 
only reliable mode of pursuing the investigation, and of making even the 
limestones available in working out the physical structure, is patiently and con- 
tinuously to follow the outcrop of each important mass in all its windings, 
» far as it can be traced, until it becomes covered up by superior unconformable 
formations, is cut off, by some great dislocation, or disappears by thinning away 
to nothing. A labor such as this, in a district without roads, and the topography 
of which is scarcely yet known, with a surface much broken by the unequal 
wear of its rocks, and still covered by forest, must necessarily require much 
time. 

The occurrence of the crystalline limestones in many distinct localities, rang- 
ing from the borders of Lake Huron to the River Saguenay, is well known ; but 
do long continuous outcrop of any individual group of these calcareous strata, 
that I am acquainted with, has yet been shewn, and with the exception of the 
connection of the different portions of that incidentally traced by Mr. Murray in 
its windings through a part of the township of Bedford in 1862, while he was 
occupied in following out the junction of the fossiliferous and unfossiliferous 
rocks between Kingston and Lake Simcoe, it had not been with certainty proved 
that any two nearly parallel ranges of the rock could be traced to a junction. 

My attention was devoted in the season of 1853 to the examination of those 
masses known to exist in the township of Grenville, and the facts then ascer- 
tained in that and neighboring townships, with the addition of others which have 
been determined since my return from Europe, will constitute the subject of the 
personal explorations I have to report to your Excellency on the present occasion. 

Distribution of the Crystalline Limestones. 

The limit of the Laurentian formation in the vicinity of Grenville has 
been given in a former Report, where it has been stated that it comes upon the 
Ottawa, a short distance above the village. Within four miles above the village, 
on or near the road running round the bay there presented by the left bank 
of the river, two important bands of the crystalline limestone emerge from 
beneath the fossiliferous strata underlying the flat country overlooked by the 
Uurentide hills. These bands, separated less than two miles from one another, 
rise into the flank of the hills, which exhibits a section transverse to the general 
strike of the formation in that part. One of the bands is seen in the third ranee 
of the township, on the line between the twelfth and thirteenth lots, and the 
other on the Calumet River, on the sixteenth and seventeenth lots of the second 
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The space between them is occupied by gneiss, the banded structure ol 
which is visible in a vast number of places, but a large part of the rock is 
coarse-grained ; the feldspar being in individuals, frequently attaining an inch 
and sometimes mote in diameter, while the mica and the quartz often accompa- 
nied by hornblende, and the former sometimes replaced by it, are distributed among 
the feldspar in such a manner as to give a reticulated aspect to the surface. 
Beds of this character are sometimes thin, but when thick and massive, which they 
usually are, they might upon a first inspection be mistaken for igneous instead of 
altered rocks. Upon a careful study of the case, however, it will be perceived 
that this reticulated structure is accompanied by an obscure arrangement of 
the meshes of the net- work into parallel lines, which are found to be conform* 
able with the more distinctly banded portion of the strata. The more dis- 
tinctly banded part is possessed of less feldspar than the reticulated portion, and 
often presents layers of quartz rock, sometimes nearly pure, which seem to 
become more abundant on approaching the limestones. The rocks, for some 
distance on the outside of the two ranges of calcareous strata, bear much the 
same character as those between them, the reticulated gneiss being perhaps more 
abundant and more massive. 

In the mountain flank the two * calcareous bands are almost exactly parallel 
to one another, running about N. N. E., and they both, as well as the gneiss 
between them, dip with many irregularities to the westward.. They keep nearly 
parallel for several miles into the interior, but it will be expedient to follow 
out one of the bands continuously. 

The calcareous exposures on the Calumet are comprised within the space 
of between 200 and 300 yards across the stratification, and they can be traced 
up the river from the position mentioned on the bay road in the second range, 
to the quarry in the third range, where Mr. Charlebois some years ago erected 
a mill for sawing and polishing the limestone as marble, and" where, as was 
described in a former Report, the rock, which is white, is much marked by spots 
and patches of green serpentine. The quarry is situated towards the front oi the 
sixteenth lot, close upon the west side of the Calumet, the channel of which is 
paved with the limestone, while very little removed from the opposite side, the 
gneiss, limiting the calcareous group of strata to the eastward, rises in a heavy 
mass, parts of which, not far from the spot, are marked with red garnets. 

If a line be carried from this spot in a direction W. N. W.* across the 
seventeenth lot to the road running up between it and the eighteenth, several 
exposures of limestone, in addition to those already mentioned, will be met with. 
A little north of the line, at least four are seen between M r. Profit's house (which 
stands in about the middle breadth of the seventeenth lot) and the road, separated 
from one another by beds of pyroxenic gneiss and quartz rock, and about two 
acres west of the road a precipice of reticulated gneiss presents itself, limiting 
the whole. The transverse breadth from the marble quarry to this precipice is 
not much under half-a-mUe. Few of the dips are less than fifty degrees, ana many 
of them reach seventy and eighty. But as the breadth stated greatly exceeds 
that farther on, it is probable that a considerable part of it is due to the repeti- 
tion of beds through undulations, and in estimating the thickness of the group 
an allowance must be made for them. It appears to me probable, however, that 
a liberal one would not reduce the thickness to less than 1000 feet. 

From the front of the third range, the calcareous group can be traced to the 
rear of the fourth (nearly two miles), by several considerable exposures of lime- 

* The bearings given in this Report are magnetic ; the variation of the compass 8 about ten 
degrees west. 
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atone and the limiting gneiss. In this distance the strike is nearly N. N. E., and 
the belt runs the whole way upon the line between the seventeenth and eighteenth 
lots. Close on the rear of the seventeenth lot, it is seen on the farm of Mr. E. 
Coonely. Here four beds of limestone appear to be separated by beds of feldspar 
and quartz rock, the former weathering opaque white, and much studded with 
patches of augite or pyroxene. The thickest bed of the limestone appears to be 
on the west aide of the group, and a heavy bed of quartz rock, about fifty yards 
wide, intervenes between it and the gneiss. Of the gneiss there is a wide exposure 
on (he west side, between the quartz rock and the River Rouge. It measures 
800 yards across the stratification, exhibiting distinctly marked beds, very regular 
in strike, but varying in inclination from fifty-six to seventy-seven degrees. 
Including the quartz rock, the breadth across the limestone group is about 500 
yards. There are some twists in it conspicuously displayed on the east side, but 
it is probable that the thickness of the whole does not fall short of the 1000 
feet already stated. 

In the next half-mile the calcareous belt is cut by dykes of greenstone trap, 
with a well-marked transverse columnar structure. There appear to be two of 
mportance, and one of these, with a breadth of fifty yards, has been traced at a 
right angle across the stratification, for a distance of three-quarters of a mile to the 
eastward. Although there are no exposures of the limestone, sink-holes in the 
ame bearing as before, indicate its course, still on the line between the seventeenth 
md eighteenth lots ; and by means of them it is traced to a position in a valley 
where its breadth is well bounded by precipices of the gneiss on each side. In 
this valley it crosses the fifth range, still in the same relation as before to the lots ; 
but no exposures of it are met with. On the west side of the valley, however, 
within a hundred and fifty paces of the rear of the range, there is exposed an 
enormous mass of white quartz rock. It is distinctly divided into beds, and with 
a transverse breadth of 150 yards it has a dip N. 80° W. < 61°. This would 
give it a thickness of 400 feet, and between it and the gneiss on the east side 
of flie valley there is a breadth of exactly ten chains, which, assuming the dip to 
be the same, would give a thickness for the calcareous part of 580 feet, making 
the whole thickness much the same as before. 

This part of the valley is quite flat and even ; it possesses a deep rich soil, 
and being wholly free from boulders, gives fine arable land. It continues of this 
character for three-quarters of a mile, and with a uniform breadth ; it has a bold 
£ne» cliff on the east and the quartz rock on the west side. But though there 
is not a single exhibition of the calcareous strata, a fine spring which issues from 
the soil near the house of Mr.Fahlen, on the seventeenth lot of the sixth range, 
is so charged with carbonate of lime that the water quickly leaves a coating of 
it on the utensils in which it is boiled for culinary purposes. 

Towards the rear of the sixth range the valley gradually opens to double 
its last breadth, by a bend in the gneiss on the east side, and while the quartz 
rock is stall conspicuously displayed on the west, an exposure of the limestone 
occurs close by the gneiss on the other, in the vicinity of the frontpost, between 
the fifteenth and sixteenth lots of the seventh range. 

Though the strike of the belt up to this point is very nearly the same as at 
the commencement, it has ceased to hold the same relation to the lots as at 
first, in consequence of irregularities in the original survey of the township, which 
p?e them a very marked turn to the left. Beyond this the strike veers a few 
degrees farther from north, and after a gentle sinuosity to the east in crossing the 
eighth range, the less northern strike is maintained to nearly the centre oi the 
thirteenth lot of the eleventh range, which is the last of the township, the belt 
muring in a valley all the way. But from the southern half of the line, between 
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the fourteenth and fifteenth lots of the ninth range, on which there are large 
exposures of the calcareous strata, there is a projecting spur of the limestone 
running nearly south in another valley, in which the rock, often exhibited to 
view, reaches the front half of the twelfth lot of the eighth range, the distance 
being about a mile and a-half. 

On the line between the tenth and eleventh ranges the limestone is largely 
displayed across the thirteenth lot, while no other rock is seen in place, and 
the exposures extend about 200 yards bevond the lot on each side. The breadth 
of the limestone would thus be from mrty-five to fifty chains, and from this 
as a base, its sides come to a point near the centre of the thirteenth lot of the 
eleventh range, where it exhibits a somewhat truncated apex, surrounded by- 
gneiss, with some beds of quartz rock between. 

From this the trend of the belt is south, which it maintains to the line between 
the sixth and seventh ranges, the distance being about five miles. It underlies 
a valley the whole way, bounded by a mountain of gneiss on each side, that on 
the west separating it from the valley in which the belt was followed north- 
ward. Across the ninth range it has a breadth of about 700 yards, being inter- 
stratified in some parts with quartz rock, and on the north half of the twelfth 
lot, occupied by Mr. Wilson, a band of quartz rock occurs on the west side, 
with gneiss beyond, studded with garnets ; but no bands of quartz rock were 
observed between the limestone and the gneiss on the east side of the valley. 

Across the eighth range the belt widens to 1000 yards, by a bend on the 
west side ; and in this measure are included on that side some bands of quartz 
rock and dolomite holding grains of serpentine. These bands and the bend men- 
tioned occur about half-way across the range, where the hill on the west side being 
worn down, a transverse valley presents itself, reaching to the spur of limestone 
which has been described as projected southward from the eastern valley. In 
this transverse valley very little gneiss was met with ; but white quartz rock 
and feldspathic rock are seen in several spots nearly all the way, the distance 
between the limestone exposures nearest to one another, in the two belts, being 
a little over half-a-mile. 

A little south of the line, between the seventh and eighth ranges, the valley 
we are tracing, and the limestone contained in it, are suddenly contracted again 
to about 700 vards, leaving a spur of the calcareous rock on the west side in the 
ninth lot. Thus reduced, the band crosses the seventh range, and then changing 
its north and south strike, traverses the sixth, bearing about S. 30° W., in which 
direction it runs from the seventh to the tenth lot. All along the south-east side, 
beds of quartz rock are seen, becoming more and more interstratified with gneiss 
as they recede from the limestone, but their continuity is broken in the south-east 
corner of the ninth lot by an intrusive mass of syenite, which will be spoken 
of farther on. Quartz rock accompanies the calcareous band on the north-west 
side also, with much constancy, though the frequency and the thickness of the 
beds are perhaps not so great. 

From the line between the fifth and sixth ranges, the east side of the belt again 
gradually turns south, and in this bearing there are large exposures of calcareous 
rock extending to the south half of the ninth lot in the fourth range, a distance 
of a mile and three-quarters. They are embraced in an area which has a breadth 
of about 850 yards, the two sides of which are nearly parallel. Well marked 
beds of quartz rock, separated by thin layers of gneiss, follow the rim of this 
area, with a breadth varying from 150 to 200 yards, and rounding the southern 
extremity again return with the limestone to the line between the fifth and sixth 
ranges, which they reach on the eleventh and twelfth lots ; but between the 
limestone at this point and the position from which we started on the same 
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range line on the tenth lot, there appears a projecting mass of quartz rock and 
gneiss, which extends southward about thirty chains on the line between the tenth 
and eleventh lots. 

The limestone continues northward, with a few degrees of easting, across 
the sixth range, and about twenty-five chains into the seventh, and here again 
turning in a deep triangular recess of the gneiss mountains, it maintains a S. S. 
W. course on the twelfth and thirteenth lots across all the ranges in succession, 
to the middle of the third. The eastern margin is pretty straight, and in this 
stretch of three and a-half miles it runs exactly parallel to the western belt ; 
but on the west side there are some irregularities. From the sixth to the 
middle of the fourth range the belt gradually widens, attaining at the latter part 
a breadth of three-quarters of a mile opposite to a transverse valley, reaching 
across from the eastern to the western belt;, and affording a channel for the united 
branches of the Calumet. A portion of the measure given to the eastern belt, how- 
ever, is occupied by a sub-lenticular shaped mass of gneiss of about a mile and 
a-quarter in length, by a breadth of a-quarter of a mile where widest. Between 
it and the gneiss on the east, the band of limestone is narrow, not exceeding 200 
yards, and while the gneiss on each side of it meets the limestone with a straight 
face, the limestone itself appears to be much twisted and broken, as are also 
some beds of quartz rock, whose place seems to be on the east side. 

Before reaching the line between the third and fourth ranges, the limestone 
suddenly narrows to about 150 yards, but increases to 250 yards before it 
disappears under the fossiliferous strata at the foot of the Laurentian hills, where 
it was indicated at the commencement of the description as constituting one of 
the two bands rising into their flank. 

These two bands are thus shewn to be traceable to a union, and in reality to 
constitute but one ; and as the dips which they shew, in so far as they can be 
measured by a clinometer, have in almost all parts, on both sides, a more or less 
westward bearing, it becomes a question to what form the belts are related in 
the physical structure of the district. As the formation is beyond a doubt of a 
stratified character, these belts of limestone are the outcrop of an undulating 
sheet, the ridges of which have been worn down ; but in the horizontal section 
of an undulating surface, similar forms in the distribution of the horizontal rim 
may be derived from the anticlinal or synclinal part of the undulation, and it 
is to be determined in the present instance to which of these the area between 
the belts belongs. 

Allusion has been made to an exposure of intrusive syenite, which touches 
one part of the eastern calcareous band in the south-east corner of the ninth 
lot of the sixth range. This belongs to a mass of the same rock which has an 
area of about thirty square miles in the townships of Grenville, Chatham and 
Wentworth. At its western extremity it presents a north and south face of a 
mile and a-half, running parallel to the calcareous area which has been described 
as stretching to the southern half of the ninth lot of the fourth range of Grenville, 
from the east side of which area, its distance is from a-quarter to half-a-mile. 
The south-west corner is on the eighth lot of the same range, in which it does 
not reach quite so far south as the limestone does in the ninth. From this, its 
southern face extends to the eleventh lot of the seventh range of Chatham, 
in a general straight line, shewing however a few indentations. The distance 
is eight and a-half miles, and the rock constitutes a continuation of the flank of 
the mountains overlooking the fossiliferous plains, for a considerable part of the 
way. On the north-east side it is limitea by the West Branch of the North 
Eiver, from the position last mentioned to the middle of the tenth range of 
Chatham, on the line between the twenty-third and twenty-fourth lots ; and 
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to the middle of the twenty-seventh lot of the same range, from the position 
where it was first mentioned in Grenvilie, its boundary runs E. N. E. and W. 
S. W. Between the two points indicated in the tenth range of Chatham there 
is a distance of about a mile, and from this breadth as a base, the sides of the 
mass gradually approach as it runs in a N. N. E. direction into Wentworth, 
in which its precise termination has not been ascertained, though it is probable 
it does not extend very far. 

The intrusion of such a mass of igneous rock as this can scarcely fail to 
have had a considerable effect in modifying the attitude of the strata which 
surround it. The crystalline condition of the syenite shews that it was slowly 
cooled under great pressure, and we cannot now say whether it was a deep 
seated part of an outburst which reached the surface, as it was then constituted, 
or whether it was originally overlaid by masses of gneiss and limestone which 
have since been worn away. In either case the probability is, that it would 
give to the strata now surrounding it an anticlinal form. It seems probable, 
therefore, that the western dip, belonging to the eastern band of limestone, 
where it approaches the western extremity of the syenite, is a true one, and 
that the form between the bands is synclinal. This appears to be corroborated 
by the fact that where transverse valleys occur between them, the wearing down 
oi the intermediate gneiss widens the calcareous bands, particularly the east one, 
and narrows the interval. 

The calcareous sheet having thus the form of a trough, the western dij> of 
the western outcrop must be an overturn ; and the two spurs of the rock which 
point to one another, the one turning south from the western belt, and the other 
north from the eastern, must constitute a subordinate anticlinal. Without refer- 
ence to minor corrugations, the general form of the area would be that of two 
troughs joined together, each about a mile and a-half wide, with an overturn 
dip on the west side, the one trough running north and south, and the other, 
as far as unconcealed by the superior fossiliferous strata, south-south-west and 
north-north-east. The accompanying wood-cut gives a vertical section of the 
form. 




a, crystalline limestone ; 6, gneiss and quartz rock. 

Though the northern extremity of this double calcareous trough crops out 
in the middle of the thirteenth lot of the eleventh range, the depression formed 
by the confluence of the two valleys coinciding with its sides, does not terminate 
there. It runs northward into Harrington, and while the waters connected with 
the Grenvilie part of the depression run southward, yielding their contribution to 
the Calumet Kiver, those in the Harrington part flow northward across the town- 
ship, and join the River Rouge beyond the northern boundary. 

Across the first and second ranges of Harrington the depression runs north, 
in a direct continuation of the east side of the calcareous trough just described ; 
and after we leave this trough and. traverse but a short interval of gneiss, 
calcareous rocks are again met with. They occupy a small portion of the rear 
of the thirteenth and fourteenth lots of the last range of Grenvilie, and enter on 
the eighth and ninth of the first range of Harrington, the eighth lot in the 
occupation of Mr. Xavier O'Brien and the ninth of Mr. W. Fox. Other expo- 
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sures are met with more than half-way across the range, and it appears probable 
that the whole of them belong to a carcareous area which may rich Slavery 
Lake on the tenth and eleventh lots of the second range. In length the area 
would thus be about a mile and a-half, and its breadth near the town line of 
Grenville and Harrington under half-a-mile, gradually diminishing northward. 
Prom the relation of this area to the Grenville trough, its form would of course 
be, like that, synclinal. 

The gneiss-bound valley in which the area lies, continues in the same directly 
north bearing, for another mile, to the middle of the third range on the eleventh 
lot ; then turning N. E. it runs about a mile in that direction and splits into two 
valleys, one continuing to bear in the same N. E. direction, or perhaps a little 
north of it, and the other about N. 80° E. Both these vallies are paved with 
limestone. In the former the rock occupies a breadth of nearly a mile between 
two lakes, the one called McCulloch's Lake, from the name of the only settler 
on its banks, and the other the Big Lake, because it is the largest in Harrington ; 
beyond them it has been followed to the ninth range of the township, while 
I have lately received intelligence of its extending, as was to be expected, in 
the same course into Montcalm. In the opposite direction, however, exposures 
have not yet been met with farther south than the brook emptying McCulloch's 
Lake into Big Lake. 

In the other valley the rock has been traced from the head of Big Lake, on 
the land of Mr.. Donald Fraser in the front of the eighth lot of the fifth range, to 
the first on the line between the fifth and sixth ranges of Harrington, and thence 
to the next lot, that of Mr. A. Fraser, which is the twenty-eighth of the 
seventh range of Wentworth. The distance is about three miles, the bearing, 
as stated* N. 80° E., and the breadth of the band varies from about one-quarter 
to three-quarters of a mile. The house of Mr. Fraser, standing on the limestone, 
is situated on a beautiful sheet of water called Gate Lake, which has an east and 
west length of about a mile, with a breadth of half-a-mile. The lake lies chiefly in 
the sixth range of Wentworth, but near to Fraser's house there is a part of it in 
the seventh. The limestone is seen on both sides of the lake as well as at the 
lower or western end of it, where it forms a natural bridge, beneath which occurs 
the exit of the lake, close upon the line between the two townships which have 
been named. 

From this lake the rock takes a turn to the N. E., towards Sixteen Island 
Lake, a long stretch ot water extending from the rear of the first range in the 
township of Montcalm to the twenty-fifth lot of the eighth range of Wentworth, 
and emptying by a considerable brook into Gate Lake, which by the calcareous 
valley we are following, is again tributary to Big Lake, and ultimately to the 
River Rouge. The limestone reaches the lower end of Sixteen Island Lake, and 
occupies its eastern side to the twenty-third lot of the ninth range, where it turns 
eastward from the lake ; but beyond this it has not yet been traced. 

From this position to the upper end of Big Lake the distance is about six 
miles, and the excellence of the soil prevailing in the valley has caused partial 
clearings to be effected in almost every lot in that part of it which is in Harring- 
ton. Between the upper end of Big Lake and the mouth of McCulloch's Brook, 
in the other valley, there is a distance of about half-a-mile occupied by a ridge 
of gneiss, exposures of which are seen on the east side of what is called the Narrows 
of Big Lake, as well as in a knoll occurring on the west side, at the very 
narrowest part, where the distance across the water is not over fifty yards. The 
position or this knoll is near the line between the ninth and tenth lots, and some- 
what south of the middle of the fifth range. In addition to gneiss, it shews beds 
of quartz rock dipping N. 65° W. <60°, which would give a strike running 
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with the valley, and between the knoll and the flank of the western gneiss which 
bounds the valley, there is a flat marshy surface with a breadth of some five or 
six acres. 

In this flat area no exposures of limestone have yet been met with, but it 
appears to me very probable that it is underlaid by this rock, which, to support 
the view I am disposed to take of the structure of the two valleys, would 
require to be projected from each to a junction in the one from which they 
branch. If this be confirmed, it will at once be concluded that the distribution 
of the limestone in this part indicates the continuance of the synclinal form 
traced through Grenville, with a turn to N. E. in its axis, from the third range 
of Harrington. 

The gneiss on the west side of the synclinal constitutes a well marked bold 
and rocky ridge, which extends in a line nearly straight from the front of 
Grenville to the rear of Harrington, the distance being about twenty miles 
and the bearing N. N. E. The ridge is not often broken through by transverse 
valleys, and where such occur, they appear for the most part to result from the 
weakness accompanying greenstone dykes. 

In the front oi Harrington this ridge has a breadth varying from three- 
quarters of a mile to twice that measure, and on the west side of it there occur 
two long areas parallel to it and to one another, presenting the form of valleys, 
which include so many exposures of limestone as to make it evident they are 
underlaid by the rock. The more eastern of these extends for a short distance 
within the last range of Grenville, to nearly the rear of the fifth range of 
Harrington, some five miles. It has a breadth of nearly half-a-mile in the south 
part, which gradually diminishes northward. From its extremities there flow 
two brooks in nearly the same line, but in opposite directions, and these joining 
in the second range, the united stream, Dhure's Brook, crosses the more western 
area and reaches the Rouge about a mile beyond. The northern extremity of 
the western area also occurs in the fifth range, from which the exposures of the 
rock gradually assume a wider spread, until reaching Dhure's Brook, where 
they occupy upwards of a mile in breadth. South of this brook about half- 
a-mile, the rock is seen near Mr. Dugald Campbell's house, but farther on, the 
area runs under a thick, flat and fertile covering of clay, and its limit in that 
direction has not been ascertained, but it probably occurs a little south of the 
town line of Harrington. 

The northern extremities of these two parallel areas are about a mile Br 
sunder, and they are separated by a bold and rocky ridge of gneiss, which 
gradually narrows and dies down, going south, terminating altogether less than 
half-way across the second range. A less prominent ridge makes its appear- 
ance in the same line south of Dhure's Brook, and it is probable that on this 
brook the two calcareous areas are connected. 

The prevailing dips in connection with these two isolated areas being still to 
the westward, it will be necessary to ascertain the distribution of others farther 
to the north, before the form to be given to them in the physical structure, can 
be determined with certainty. They may be parallel anticlinals or parallel syn- 
clinals. If the former, they would belong to a lower group of calcareous strata 
than those already described ; but if the latter, they would be only a repetition 
of them, and this view I am at present inclined to adopt. 

It is probable that a smaller calcareous area which occurs on the first, 
second ana third lots of the tenth range of Grenville, about three miles on the 
east side of the main synclinal, has the same relation to it. About the breadth 
of two lots from this patch, rises in Chatham the western side of the ridge of 
syenite described as projecting northward from the main body of the volcanic 
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rock, and pointing like a finger towards Wentworth. Close on the east side of 
this finger there is met with another calcareous band. The most northern exposure 
of it I have yet seen is on the line between the first and second ranges of Went- 
worth, in the twenty-second lot. It has here a breadth of about 400 yards, and 
can be traced obliquely across the twenty-first and twentieth lots of the first 
range. From this last it crosses the town line and enters Chatham upon the 
twenty-second lot of the twelfth range, from which it quickly sweeps round to 
the twenty-third, the property of Mr. Brewer, who has recently erected a kiln to 
burn the stone for lime. 

It here becomes confined to a deep and narrow valley which gives a channel 
to the West Branch of the North River. Bold flanks of gneiss hem it in on both 
sides, that on the west being a strip between the limestone and the syenite. In 
this gorge the limestone may have a breadth of between 200 and 300 yards, 
and though not seen in its course for upwards of a mile, it maintains a straight 
one, running S. S. W. with the lots, across the twelfth and eleventh ranges. 
Several exposures of the limestone occur on the front of the eleventh range in 
the twenty-third and twenty-fourth lots on both sides of the West Branch, and on 
the same lots in the rear of the tenth range, in the vicinity of Mr. Carpenter's 
house. 

In this part the calcareous rock comes close upon the syenite, from which 
emanate one or two dykes intersecting it, and as the main body of the volcanic 
rock rises to the south, the limestone must be either entirely cut off by it or 
deflected to the eastward. I am inclined to think that it is deflected ; for from this 

Eoint the syenite runs across the lots to the southward of east, and though I 
ave not met with any calcareous exposures running parallel with the syenite 
for about two miles and a-half to the eastward, one with such a strike does 
then occur about the middle of the fourteenth lot of the tenth range, and the 
gneiss runs nearly parallel with the syenite all the way. The strike of this 
calcareous exposure is about E. S. E., and traced to the thirteenth lot it turns 
southward, crossing on it into the ninth range. About a mile farther south it is 
again visible in the channel of the West Branch in the twelfth lot, near the line 
between the eighth and ninth ranges, a short distance from the syenite. It may 
proceed a little farther to the south-eastward, but in this neighbourhood it appears 
again to turn north, coming back to the road between the ninth and tenth 
ranges at the church near the line between the tenth and eleventh lots. 

The breadth of the band, including several silicious beds, here extends 
from Mr. McArthur's house on the tenth lot to a short distance westward of the 
church on the eleventh, the measure being about 500 yards ; while the breadth 
of the gneiss which separates it from the position where it crosses the road 
still farther west is about half-a-mile. 

From the south-west corner of the tenth lot a road runs back on the lot across 
the tenth, eleventh and twelfth ranges of Chatham into Wentworth. It is under- 
laid by the limestone nearly the whole way. Across the tenth range the course 
of the limestone is N. N. E. ; across the eleventh it inclines more to the east, 
and it again resumes the previous direction across the twelfth, and leaves Chatham 
about . one lot more to the eastward than its position at McArthur's, and with 
a breadth increased by one-half. In the front of the eleventh range one part of 
the belt becomes very coarsely crystalline, shewing individuals of calc-spar of 
two or three inches in diameter, and it here assumes the character of a fetid 
limestone, emitting when rubbed an overpowering odor like that of sulphuretted 
hydrogen. 

It constitutes a valley across these ranges, as is indicated by the coinci- 
dence with it of the course of the Big Creek, a tributary of the West Branch, 
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nearly the whole way ; but the depression is not a deep one. It becomes more 
marked, however, towards the rear of Chatham, across the twelfth range, in 
the front of which limestone is burnt by Mr. McGibbon, and it is accompanied 
on the east side by a conspicuous band of garnetiferous gneiss, in which the 
garnets, though much cracked and broken, are of a deep red color and large size. 

Entering Wentworth on the eighth and ninth lots, the belt maintains its 
Chatham bearing across the first and the larger part of the second range, with 
a pretty uniform breadth, which however includes some bands of quartz rock, and 
one of reticulated gneiss on the west side. It then turns to the eastward on 
the latter range, and crossing the lots gains the line between the fifth and 
sixth. On these lots it makes a right angle to the northward and passes into 
the third range. Up to this point it still coincides with the upward course of 
the Big Creek ; but immediately turning eastward again, while the Big Creek 
inclines north, they separate, the north side of the limestone running into a 
short spur at the point of separation on the fourth lot. 

Proceeding eastward across the third and second lots, occupied by Mr. Mann 
and Mr. Conlin, exposures of the limestone are found on both sides of a small 
lake which is tributary to the Big Creek, but on the north side of the lake there 
appears a lenticular-shaped mass of quartz rock which extends eastward for half 
its length. Beyond this lake the belt, much diminished in its breadth, leaves the 
third range of Wentworth and enters the third range of Chatham Gore, on the 
second lot of which it turns more northward and passes into the fourth range, 
attaining it on the third lot, where it is bounded on the north side by a band of 
garnet-gneiss as conspicuous as that on the opposite side in Wentworth. It 
returns again to the third range on the sixth lot, after presenting a very irre- 

fular and indented out-crop, through the influence of two small undulations, 
till running eastward it reaches the eighth lot, where some of its beds have 
been burnt for lime by Mr. Parker, the proprietor of the land. 

From this position, where its breadth is scarcely over a hundred yards, the 
calcareous belt assumes a S. W. course, and after spreading out, through the 
effect of small undulations, to the measure of nearly three-quarters of a mile on 
the eighth, seventh and sixth lots of the third range, it again contracts to its 
former dimensions and enters the upper end of Long Lake on the sixth lot of 
the second range, emerging from the lower end on the fourth lot of the first 
range. A bold precipice of gneiss limits the lake on the east side, which suddenly 
breaks off some distance beyond the exit, and the country farther to the south 
becomes in general less rugged. • The limestone increases in breadth a little on 
leaving the lake, and where it reaches the south line of the Gore on the third 
lot, it may measure about 200 yards. 

It enters the seigniory of Argenteuil on the fifth and sixth lots, and advancing 
about half-a-mile, its western boundary is seen in the former near Mr. Evans 9 
house. Prom this position it is with difficulty traced further south, only one 
exposure occurring in the next three miles. This is at about one-third of the 
distance, near the school-house in front of the third concession on the fifth lot, 
where the belt appears to have very much decreased in width. 

At about 'a mile and three-quarters from the North River, on the Q-ore 
Road to Lachute, a trap dyke occurs running east and west ; and to the south 
pf this the limestone again appears, and can be traced all the way to the river, 
where it becomes covered up by the fossiliferous rocks. Before sinking beneath 
them, however, the band spreads into a very wide exposure and apparently 
changes its course, commencing to run in a north-westerly direction, but gradually 
turning more west ; and it is traceable for about a mile and three-quarters in 
this bearing before it is finally concealed by the Potsdam sandstone, the strike 
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of which is oblique to the calcareous band. In this last exposure, being conve- 
niently situated in respect to roads, and in a neighbourhood where the fossil- 
iferous limestone is gather arenaceous, the crystalline band is greatly burnt for 
lime, the principal kiln being that appertaining to Mr. McGregor. 

Between the position in Wentworth where the description of this calcareous 
band commenced, and the position on Sixteen Island Lake where that of a previous 
one terminated, there is a distance of between seven and eight miles which remains 
unexamined. But it appears to me probable that when the investigation is 
further prosecuted these two bands will be found to join. Should this prove 
to be the case, the whole of the calcareous exposures, which we have thus follow- 
ed through their distribution in Grenville, Harrington, Wentworth, Chatham, 
Chatham Gore and Argenteuil, to the vicinity of Lachute will 
belong to one group only. The lineal distance given by its outcrop 
in the various windings which we have traced, is about eighty 
miles. The distribution shews four main synclinal forms, separated 
by three anticlinals, and these being comprehended in a transverse 
distance of eighteen miles, there would on the average be about 
four miles between the axes of each two. The accompanying 
wood cut exhibits a vertical section across them all. 
. Before a more extended investigation, it would be premature 

E to say much of the general bearing or parallelism of these axes, 
& or oi the effect the intrusive rocks may have had in producing or 
I* modifying the forms; but in respect to these intrusive rocks a 

* certain sequence in date is very conspicuously displayed, which 
$ may be here noticed. The oldest intrusive masses are a set of green- 
1 stone dykes, composed of a greenish-white feldspar and black 
^ hornblende, with a small amount of iron pyrites. Their width 

* varies from ten to one hundred yards, and they all possess a well 
-g marked transverse columnar structure. The largest are occasionally 
g moderately coarse-grained, and the smaller fine-grained, but they 
| are all distinctly crystalline. Their general bearing is east and 
& west, but the main dykes occasionally divide, a branch striking off 
% at an angle of from twenty to forty degrees, 
m One of these dykes was met with cutting the limestone on the 
g thirteenth lot of the fourth range of Grenville; its breadth was 

$(>;$}'< *• there about thirty yards, and it was followed across the limestone 
?_ and the gneiss for a mile and three-quarters, in which with a few 

1 moderate zig-zags it maintained a course of S. 85° E., until it was 
| interrupted by tne syenite on. the eighth lot of the range already 
J mentioned. Across the limestone it gave a ridge, but across the 
jj gneiss it was usually found in a depression, sometimes a very deep 

2 one. Where it mounted the side of any ridge running with the 
5 stratification, the columnar structure gave it the aspect of a flight 
s of gigantic steps, well presenting the character from which the 
^ Swedish name of trap is derived. The columns were so truly at 

right angles to the plane of the dyke, that they were always a 
sure means of determining the underlie, which was towards the 
north. A branch struck off from this dyke, on the eleventh lot of 
the range, and after proceeding for about a quarter of a mile in 
the direction S.20° if., it turned to S. 40° E., and was followed for 
three-quarters of a mile more, chiefly across the limestone, in a 
remarkably straight line to the eighth lot, where having gradually 
diminished from the width of eighteen yards to five, it seemed to 
split up into a brush-like distribution of small dykes and was lost. 
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Another dyke with a width of twenty-five yards was met with south of one 
of the branches of the Calumet, on the eleventh lot of the fifth range and 
followed for about a mile in the bearing N. 77° E., until it was interrupted by 
the syenite on the eighth lot of the same range. 

A third has already been mentioned as cutting the limestone on the seven- 
teenth lot of the fifth range. Its width was estimated at about fifty yards, 
of which thirty were seen, and it was traced for about three-quarters of a mile 
across the gneiss, close by the precipitous side of a valley running with it in the 
bearing S. 65° E., and maintaining the same for a mile beyond ; its underlie was 
northward. 

On Mr. Donald Frazer's land, the eighth lot of the fifth range of Harrington 
at the head of Big Lake, a fourth was about twenty yards wide, and it was 
traced, for a quarter of a mile running under Mr. Frazer's house in its course ; 
the bearing of it was N. 52° E. Another one constituted prominent points on 
opposite sides of McCulloch's lake towards the rear of the sixth range ; it was 
evidently an important dyke, though its exact breadth was not a scertained. 
Its bearing seemed to be at about a right angle with the length of the lots, 
so that it would run about S. 70° E. A sixth one ran boldly out into the 
water at the eastern end of Gate Lake, on the twentysixth lot of the sixth 
range of Wentworth. It might have been about fifty yards wide, and in its 
course in the bearing N. 46° W., it tipped the point of the next promontory. 
This bearing would carry it to some position on the north side of the lake at 
the west end, but it was not there observed. It appears to me probable that 
the last three dykes, though they were not traced far, will be found connected, 
in the relation of a main dyke with a branch emanating from it. 

From the sixth lot of the fourth range of Chatham Gore, where it cut 
the limestone, another of these greenstone dykes was traced for upwards of two 
miles to the first lot of the third range of Wentworth. Its width varied from 
fifty to one hundred yards, but it appeared to maintain a very uniform bearing 
and though an interval of seven miles is a long one at which to recognize it again 
yet an exposure of greenstone on the front of the first range of Wentworth 
on the division between the twentieth and twenty-first lots, is so^exactly in 
the line, that I am disposed to consider it a continuation of the same dyke. At 
the latter spot it is from 110 to 120 yards wide, and about eleven chains to 
the westward it is cut off by the syenite. 

Still another of these dykes was observed as has been mentioned in the 
seigniory of Argenteuil, about a mile and a-halffrom the North River on the road 
from Lachuto. to Chatham Gore. It appeared to be about twenty-five or thirty 
yards wide, and it was followed in the Tbearing N. 75° W., for about a mile and 
a-half from a point eastward of the road, to the town line of Chatham, which. 
it crossed towards the rear of the ninth range ; and although it would require a 
change in its direction to bring it to a dyke seen on the road between the 
seventh and eighth ranges on the ninth lot, I am inclined to suppose they will 
be found identical. Running about west from the latter spot, it comes against 
the syenite in the eleventh lot of the seventh range, and is there cut off by it. 

These greenstone dykes being always cut off by the syenite where they 
have been observed to come in contact, it is plain the syenite must be of posterior 
date. The area which the syenite occupies has already been described. In 
its lithological character the rock is very uniform, being composed for the 
most part of feldspar, either of some tinge of red, or a dull white, with black 
hornblende, and a rather sparing quantity of translucent quartz. The red tinge 
prevails more on the west side, the white on the east. In the spur which runei 
into Wentworth, mica was occasionally found to accompany the hornblende^ 
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The rock was rather coarsely crystalline in the main body, but dykes of it were 
sometimes observed cutting the limestone and the gneiss, m which the grain was 
finer, but they were never traced from any distance up to the nucleus. 

The syenite was found to be cut and penetrated by volcanic rock of a por- 
phyritic character, which is therefore of a still later date. The larger masses 
of this porphyritic rock consist of fine-grained, dull reddish-buff feldspar, with 
which is mingled a sparing quantity of fine-grained black hornblende, "the 
mixture constituting a base in which well defined crystals of the same reddish 
feldspar, of various sizes from one-eighth to three-eighths of an inch, are thickly 
disseminated; the base is compact, presenting an impalpable grain, a con- 
choidal fracture, and a jaspoid aspect, with various colors, from light to dark 
grey, brownish-black, and dull green. In addition to crystals of red feldspar, 
this jaspoid base often contains a multitude of fragments of gneiss, greenstone 
and syenite, varying in size from small grains to masses several feet in dia- 
meter, and these are occasionally so abundant as to give the rock the features 
of a tufa. 

The green base is rather more compact than the grey, and it does not 
usually contain so many imbedded crystals of feldspar, but both would afford 
finematerial for ornamental purposes, and when the grey is very dark, approach- 
ing black, and the feldspar a decided red, the polished stone has a very beautiful 
aspect. 

The principal mass of this porphyritic rock occupies a pearshaped area of 
about 250 acres, with the small end pointing south, on the third and fourth 
lots of the fifth and sixth ranges of Grenville, from which, on the east side, a 
portion is projected into the second lot of the fifth range. The mass is wholly 
surrounded by the syenite, and a large part of it constitutes a mountain or 
group of hills, intersected by one or two ravines. In about the centre of the 
mass, on the summit of one of the hills, there exists a circular depression of 
about one hundred yards in diameter, nearly surrounded by a tufaceous porphyritic 
rim of about thirty feet in height. In this depression, which is situated in the 
sixth range on the line between the third and fourth lots, about fifteen chains 
from the iront, there is held a turf bog, with an even surface, from which springs 
a growth of good sized greenwood trees; and on sounding the depth of this bog 
with a boring rod, the rock beneath was found to present the shape of a cup, 
with the depth of twenty-five feet in the centre, so that including the rim, the 
depression would be about fifty feet deep, with the exception of a break down 
to the level of the bog on the east side. The nature of the rock, and the 
difficulty of accounting for the depression by any mode of wearing, gives to it 
in some degree the air of a small volcanic crater. But if it were, such it must 
represent only the deeply seated base of the crater, as the evidence which is 
seen in the ice-grooves of the vicinity makes it probable the country has 
been much worn down by denuding agencies. In this vicinity somte entangled 
beds of gneiss were met with, one of which was traced for upwards of a hun- 
dred yards running about N. 70° W. It was surrounded by the porphyritic 
rock. 

From this porphyritic nucleus one or two porphyritic dykes were traced 
cutting the syenite for short distances, and some of a similar character were 
met with at such a distance as to make it probable that there are other porphy- 
rytic nuclei. One of these dykes about seven yards wide, affording a beautiful 
example of the brownish-black and red variety, occurs on the south side of the 
road between the seventh and eighth ranges of Chatham, on the eighth lot. Its 
bearing, which was N. 85° W., would carry it to the south of the porphyritic mass 
described, from which the position in which the porphyry cuts the gneiss, is 
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removed seven miles, though it is not more than one from the syenite, into which 
I was not so fortunate as to be able to trace it. 

Another dyke of this aspect was seen in the ninth range near the line between 
the thirteenth and fourteenth lots, but in addition to the elements already men- 
tioned it held disseminated grains of transparent colourless quartz. Its course 
appeared to be S. 54° W., and it intersected a porphyritic rock of the same coloui 
and texture as the porphyry which was first described ; which however like the 
dyke, contained grains of transparent quartz. Grains of this mineral were 
also observed in another porphyritic mass, whose course was N. 15° W., about 
a-quarter of a mile from the front of the twenty-fifth lot in the seventh range, 
and in the very front of the lot many loose fragments occurred, in which grains 
of transparent quartz and crystals of light flesh-red feldspar were imbedded in 
a compact feldspar base of a somewhat deeper flesh-red. 

A porphyritic dyke was observed on the road between the sixth and seventh 
ranges on the twenty-third lot; with a reddish-grey finely granular base, it prer 
sented grains of quartz and crystals of flesh-red feldspar, some of them half an 
inch in diameter. 

Of the tufaceo-porphyritic variety of rock, a lenticular mass crosses the 
seventh and eighth lots, close upon the rear of the fifth range of Grenville. It 
has a length of nearly half-a-mile, by a breadth of about 150 yards in the middle, 
and lies between the gneiss on the north and the syenite on the south. It has a 
bearing nearly west, with a turn-up a few degrees northward at the west end, 
and in this direction another and apparently an isolated mass was observed tow- 
ards the front of the ninth lot of tne sixth range, a short distance removed from 
the syenite, and wholly surrounded by the quartz rock and gneiss near the 
limestone. 

In the vicinity of the pear-shaped porphyritic intrusion which was first des- 
cribed, there are met witn two veins of a special character cutting the syenite, 
that deserve to be noticed. They consist of a white, yellowish-brown or flesh-red 
cellular chert, the colors in some cases running in bands parallel to one ano- 
ther, and sometimes being rather confusedly mingled, giving the aspect of a 
breccia. The cells are unequally distributed, some parts of the veins being nearly 
destitute of them, while in other parts they are very abundant, and of various 
sizes, from that of a pin's head to an inch in diameter. On the walls of some of 
these cells or druses small transparent crystals of quartz are implanted, and in 
some there are the impressions of cubical forms, resulting probably from crystal 
of fluor-spar which have disappeared. On analysis, Mr. Hunt finds that the stone 
yields eight per cent, of soluble silica, and approaches in its composition to the 
nature of flint. From its cellular structure and other mineralogical character^ 
tics, it Belongs to the silex meidiere of Brogniart, or what in England is called 
buhrstone. 

One of these veins was observed in the north half of the first lot of the sixth 
range of Grenville belonging to Mr. John Stone. It was traced for about a hun- 
dred yards running in an east and west direction. It was difficult to determine 
its exact breadth, as it was not very well defined, and it appears to be less cel< 
lular than the other. . 

The second was traced in a nearly parallel course across the very front o\ 
the second lot of the sixth range, the property of a Mr. F. Kelly, from a position 
on Kingham Brook, and farther across the south half of the first lot, belonging 
to Mr. James Lowe, who was the first person to draw my attention to it aa 
affording buhrstone. On his ground the vein has been more examined thafl 
elsewhere. It appears to run in a very straight line, of which the bearing fa 
about east and west, and it stands in a vertical attitude, while its breadth varied 
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ftom four to seven feet, being apparently however in one place nearly twenty. 
In the wider parts there are seen in the middle of the vein, masses six or eight 
inches thick of the syenite which constitutes the wall-rock. Where the vein 
is banded, the colors run parallel with the sides. The attitude and associations 
of the mass clearly show that it cannot be of sedimentary origin, and the 
soluble silica which it contains, with the volcanic character of the district, sug- 
gests the probability of its derivation from hot springs /similar to the Geysers of 
Iceland. Waters holding silica in solution, have deposited this material upon 
the walls of crevices in the syenite, ultimately filling them up. 

The intrusive rocks which have been described have a date anterior to the 
deposit of the fossiliferous formations. None of a similar character have been 
met with breaking through these formations, and the relations of the base of 
the Lower Silurian group along the foot of the hills composed of the syenite, 
are such as to make it evident that the fossiliferous beds in some places overlie 
wonhdown parts of the volcanic rock. But all these intrusive masses are cut by 
a set of dykes whose relations to the fossiliferous strata are not so certain. These 
(fykes are composed of a finely granular base, with an earthy fracture, consisting 
of feldspar and pyroxene, and having a dark brownish-grey color. In this base 
are imbedded rounded forms of black augite giving brilliant cleavage surfaces, and 
wring in size, from masses * not bigger than a pin's head to some of several 
inches in diameter. These are associated with various sized nodules of calc-spar, 
filing cells that do not attain the diameter of the largest masses of augite, and 
with small spangles of mica, grey in fresh fractures, but weathering to a brass- 
yellow, on tne surfaces of slightly weathered cracks and joints ; small crystals of 
Kfine were occasionally observed in the rock. In the nomenclature of D'Halloy 
rock would be called a melaphyre, and it is the augite-porphyry of some German 
authors. By many geologists, from the accidental presence of the calc-spar 
nodules, it would be called an amygdaloidal trap. 

One of these intrusive masses having a width of from three to ten feet was 
taced from the south half of the first lot of the sixth range of Grenville, not far 
from Mr. Lowe's buhrstone, where it cut the syenite, to the third and fourth 
lots of the same range, where it cuts the pear-shaped maas of porphyritiq rock, 
fonce across all the lots in succession to the eighth lot of the fifth range, where 
i cuts both the syenite and porphyry, and farther to the tenth lot of the same 
JMge, where it intersected the quartz rock and limestone. The whole distance 
isnpwards of two miles and a-half, and the bearing N. 88° W. 
t Another was met with intersecting the limestone on the south half of the 
thirteenth lot of the same range. It appeared to be divided into several branches, 
j*o of which joining, the united mass with a thickness varying from one to 
fo^feet, was followed across 'the limestone and the gneiss for upwards of half- 
frnufe, in the bearing S. 80° E. These dykes bear a striking resemblance to 
*toe of those which intersect the Lower Silurian group in the vicinity of 
«* mountain of Montreal, and may be possibly of the same age ; but none of 
"K& have yet been traced continuously from the Laurentian into the fossilife- 
Nusiocks. 

The various exposures of crystalline limestone which have thus far been 
Scribed, appear as has been stated, to belong to one and the same belt or group 
■ calcareous strata. But in Chatham Gore, under a mile to the north of the 
^poares across the western lots of the third and fourth ranges, others were 
jjtoed from the fifth lot of the fifth range of the Gore to the first lot of the 
forth range of Wentworth. In a simflar relative position exposures were 
jjtaned on the banks and islands of the Great Lake of Wentworth, reaching 
^ the northern extremity of the lake to the fifteenth lot of the first range, 
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at the point separating the two southern bays, and back by the western side ol 
the lake to the fourteenth lot on the line between the second and third ranges, 

It appears probable that these exposures all belong to one band, which 
would run parallel to the one further south, with a great body of gneiss between j 
and from the fo»m the southern band has been shown to present, the northern 
one would be above it. The whole distance, however, between the extremes 
of its yet known out-crop, seven miles, is not sufficient to justify any very 
positive asseHion on the subject. The breadth of the belt does not in the parts 
observed appear to exceed from 120 to 220 yards. 

Another calcareous area was partially examined in the rear of the seigniory 
of Mille Isles and the front of the township of Morin. In the seigniory the 
exposures extend from the fourteenth and fifteenth lots of the south range oi 
the Samt Gabriel concession, the latter belonging to Mr. Constantineau, along 
the River Simon to the road into Morin, between the thirty-first and thirty- 
second lots. The breadth they occupy on the fourteenth and fifteenth lots ii 
about 300 yards, which appears to be maintained with considerable uniformity 
to the twenty-fifth lot ; but here, by a southward bend in the south limit, il 
seems to widen to about three-quarters of a mile and again contracts on entering 
Morin. 

Exposures of the rock are seen in Morin near Mallet's Mill on the Simon, 
which is on the thirtieth lot of the first range of the township. Others wew 
observed in the first range to the eastward, in the rear of Mr. J. Saele's lot, 
which is the thirty-sixth, and towards the front of a lot supposed to be the 
fortieth, being a few lots to the N. E. of Mr. G-. Hamilton's, which is the forty 
third. Other exposures were found towards the rear of the second range on th< 
forty-first lot, belonging to Mr. Baldwin, on the fortieth, and at Wilson's Mil! 
on the thirty-ninth, as well as the next to the north-eastward, where its presence 
is indicated by a great circular sink-hole nearly an acre in superficies. 

The course of the belt from Constantineau's, in Mille Isles, appears to be i 
little south of west, but about the line between the first and second ranges o 
Morin the belt appears to split into two, one set of exposures striking off t< 
the south-west-ward. I have been informed that both branches extend info 
Wentworth, but what form is to be inferred from this will require further inves 
tigation. The extension of the exposures from the eastern extremity of the are* 
in Mille Isles, though diligently searched for, was not discovered. 

On the north side of this calcareous area there arises a mountain rangi 
of rock, the peculiar characteristic of which is, that in this and some other pro 
bably related localities it is chiefly composed of lime-feldsparfi, varying ii 
.composition between labradorite and andesine, and marked by the presence o 
hypersthene and ilmenite. 

In the present locality the rock is chiefly labradorite, and consists of i 
fine grained paste of this mineral, of a purplish-grey, weathering to an opaqu* 
white, and holding cleavable forms of a lavender-blue feldspar, several inche 
in diameter. Many of these forms exhibit a fine golden-green and deep blui 
opalescence, and the same hues occasionally emanate from minute points h 
the paste. The rock is generally massive, and it is occasionally very difficul 
to find any indication of those parallel planes which are so generally present h 
common gneiss. The large cleavable forms of labradorite, however, as well a 
the hypersthene and ilmenite, are found to prevail in belts that appear to b 
parallel to one another, and garnetiferous or micaceous bands occasionally 
indicate the same arrangement. 

The: limits of the rock characterised by the labradorite in this neighborhood 
have not y$t .been ascertained. It extends northward in Morin to the eight] 
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nnge, a distance of eight miles, probably entering Beresford further on, and from 
the position where the north edge of the limestone meets the line between Morin 
and the seigniory of Mille Isles, it continues to the eastward across the north 
part of Abercrombie. 

At St. Jerome a belt of the crystalline limestone was found to exist on the 
west aide of the river ; it was traced along its bank for a distance of a mile and 
a-half in a N. N. E. bearing, with a breadth of apparently about two hundred 
yards. The rock on the east side of it is composed to a large extent of lime- 
feldspar, bat holding a considerable admixture of other minerals, it is not of 
» conspicuous a character, and does not so readily attract the eye. 

The minerals have a reticulated arrangement, as in the case of the gneiss. 
Darker and lighter bands run parallel to one another, the shades being occa- 
sioned bj the greater or less abundance of a fine-grained greenish lime-feldspar 
weathering opaque white, which occurs in spots surrounded by a darker coloured 
net-work, consisting of dark green pyroxene and magnetic iron ore, with small 
disseminated clusters of yellowish-red garnets. In this mass large and small 
individuals of labradorite, some of them two or three inches in diameter, are 
irregularly disseminated, and irregular veins or apparent segregations occur here 
and there, composed of flesh-red orthoclase and translucent colorless quartz. 

On the west side of the river, rock of a similar character is met with, but 
there is seen also an interstratified mass of reddish hornblendic gneiss, the 
feldspar of which is an orthoclase. The breadth of the mass is 200 yards, and it 
is marked by beds darker than other parts from the presence of more horn- 
blende. Iron pyrites and molybdenite were observed m the rock, and it was 
cut by veins of pegmatite composed of a very pale flesh-red feldspar, weathering 
^hite, and translucent colourless quartz. Occasionally the pegmatite holds 
ojstals of dark brown mica. One of the veins was large and very coarse 
grained, and they were all more or less characterised by the occurrence of 
schorl and what appeared to be small zircons. On the west side of this mass 
of gneiss smaller bands of a similar nature seemed to alternate with those con- 
taining lime-feldspar ; beds of quartz were also interstratified, and some of 
these were in one place so loaded with small garnets, as to form a fine granular 
proet-rock. The strike of the masses cm each side of the limestone runs N. 
&E. with it, and all dip to the westward at a high angle. 

Lime-feldspar rock more resembling that of Morin in its opaque white 
EMsire aspect, was met with at New Glasgow, on the Acbigan, in Terrebonne 
Sogniory ; the stratification, however, was well marked by bands of garnets and 
Pyroxene, and by alternations of the rock <on the west side with common gneiss. 
The strike is a little to the eastward of north, with a dip to the westward, and 
the breadth observed was about three-quarters of a mile, without, however, 
4e ascertainment of the eastern limit of the belt. 

Similar rocks were observed by Mr. Hunt in Rawdon and Chertsey. In 
& former, a band of crystalline limestone of some importance runs in about 
toe bearing of the north and south diagonal of the township, and somewhat 
^ <kf it. Westward from this calcareous band, lime-feldspars were met with 
^tending nearly as far as the west corner of Chertsey. Allowing this a strike 
P&llel with the limestone, which was "the strike generally observed, the 
*fttem limit would run down to the New Glasgow exposures, and the breadth 
°f the area characterized by the rock in this part would appear to be about 
twelve miles. 

A large development of labradorite and ahdesine rock was also in 1852 
°toaredon the Sault-A-la-Puce brook in Ch&teau-Richer, below Quebec. From 
Harrow calcareous belt about two miles from the bank of the Saint Lawrence, 
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its breadth extended northward to the rear of the settled parts on the brook, 
about four and a-half miles, and in its course to the eastward it was supposed 
to run north of Ste. Anne Mountain. This latter Laurentian mass appears to 
possess a character more approaching the common gneiss, as do also the preci- 
pices on the bank of the St. Lawrence at Cape Tourment. 

The feldspars of Morin, Rawdon, Chertsey, and Ch&teau-Richer, with their 
associated ilmenite and hypersthene, are described at length by Mr. Hunt in his 
Report for 1855. The ilmenite is most abundant in the last mentioned locality ; 
and it is not improbable that this mineral, still farther increasing in quantity to 
the eastward, may be found to culminate in the enormous mass described in 
a former Report as existing in St. Urbain at Bay St. Paul. 

How these lime-feldspar rocks, and their associated lime-stones between 
Morin and Ch&teau-Richer, are related to one another has yet to be traced out ; 
but it seems not improbable that they may all belong to one great undulating 
mass the whole way. 

ECONOMIC MATERIALS. 

Most of the economic minerals existing in the district of which the phy- 
sical structure has thus been partially examined, have been described or alluded 
to in former Reports ; one or two, however, have now been met with for the 
first time in Canada, and in respect to others a few additional localities require 
to be mentioned. 

Magnetic Oxyd of Iron. — Of this ore of iron the only new locality which 
came under my observation, bearing an aspect of some importance, was on the 
south half of the third lot of the fifth range of Granville, the property of 
Mr. Thomas Loughran. The bed was from six to eight yards in breadth, and 
it was traced running westward and then turning south-west, the whole distance 
being about 150 yards. The rock on each side of it appears to be a micaceous 
gneiss interstratified with many bands of quartzite. The iron ore and the strata 
run parallel with one another. The syenite flanks the gneiss a little distance 
on the north and cuts the stratification to the east and the west, leaving only 
about 350 yards of the gneiss on the strike. The bed of iron ore is of course 
cut off by the syenite in the same way, and the greatest extent of the bed can 
scarcely exceed the measure just given to the gneiss. The iron ore is somewhat 
mixed with the earthy minerals of the gneiss, but not so much as to reduce its 
produce in iron below a fair workable per centage. The specimens brought 
away from the bed and analysed by Mr. Hunt give 52*23 per cent, of pure 
metallic iron. 

On the north half of the same numbered lot in the fourth range, belonging 
to Mr. Frazer, there are less important indications of the same description of 
ore. The bed did not appear to be over a few inches in breadth, and the largest 
lumps which had been obtained did not exceed a foot thick. The ore was 
traceable for about a hundred yards, by surface indications, from the same syenite 
interrupting the gneiss on the west side in the previous locality, and the bearing 
was across the lot about parallel with the other band ; but the syenite on the west 
and on the east diverting from one another going southward, there would 
probably be a greater length of the smaller band on the strike than that given 
to the larger. 

Indications of magnetic iron ore were pointed out to me also on the fifth lot 
of the eighth range, on the rear of that part of it which belongs to Mr. D. 
Kemble, which I believe is the south halfV The rock is gneiss, and in it about 
an inch of the ore runs in a straggling manner with the strike of the rock. ' 
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of which relate to it as a substitute for glass for ship windows, and .in some 
countries for house windows, for stove fronts, and such like applications. For 
the last purpose it is greatly used in North America. The prices at which 
plates of five by seven inches sell in Montreal, is about five shillings the pound. 

Mica occurs in great abundance in small scales in the crystalline lime- 
stones of the Laurentian series, but sometimes also in cleavable crystals suffici- 
ently large to be economically available. When these are met with they are 
generally near the quartzite or gneiss limiting the limestone, or near some 
interstratified mass of similar character, and they are associated with an aggregate 
of other minerals ; among them, in addition to feldspar, are tabular-spar, 
pyroxene, apatite, sphene, iron pyrites, idocrase, garnet, tourmaline, zircon, and 
sometimes, corundum. 

The locality in which the largest crystals of the mica were met with was 
the ninth lot of the sixth range of Grenville, belonging at the time of my 
visit to Mr. Inly, who subsequently mined and prepared the mica for sale in 
small quantities. One of the crystals was sufficiently large to enable Mr. Inly 
to send to the Paris Exhibition a sheet measuring two feet by fourteen inches. 

Another locality in the same neighborhood which shewed crystals of good 
promise was the tenth lot of the fith range, belonging to Mr. Johnstone, and 
another was on the land of Mr. Burns, which is the first lot of the tenth range. 

Buhrstone. — In the geological description of the intrusive rocks, mention 
has already been made of a vein of buhrstone occurring on the first lot of the 
sixth range of Grenville, the property of Mr. Lowe, and it has been stated that 
the vein is from four to twenty feet wide, and cuts a mass of syenite, in which 
its attitude is vertical, whilst its course is about east and west. 

By the French mineralogists the general name of silex is given to all those 
compact uncrystallized forms of quartz, which, among English authors, are 
designated by the various names of flint, chert and hornstone, which, though 
differing slightly from one another, have a general aspect in common ; and if 
any of these are of such a porous character as to yield a material fit for grind- 
ing grain, they would be termed silex meuliere by the French and buhrstone by 
the English. The best three varities of millstones exhibited in Paris in 1855, 
and probably the best that are known, are the grey stones of Andernach in 
Prussia, which are made from a porous feldspathic lava, and are not buhrstone ; 
the stones of Namur in Belgium, which are manufactured from a fossiliferous 
chert of the carboniferous epoch, in which the cells arise from the moulds left 
by organic remains that have been dissolved out ; and those of La-Fert£-sous- 
Jouarre, in France, preferred to all others, which are made from p, silex meuliere 
approaching to opal in its nature, and derived from deposits of the tertiary age. 
In this stone the cells are irregular and numerous, and do not owe their origin 
to fossils. 

The Grenville stone in its mineral character is most like that of Namur, being 
a flint or chert, while in its cells it resembles that of La-Fert£. These cells, 
however, are not very equally distributed, and some parts of the vein are much 
more solid, and therefore not so good as others. 

Until practical experiments have been made to try this material, it cannot 
be asserted with confidence how the stone would compare with either the 
Belgian or French, but it appears probable that enough oi it could be procured 
to yield a large supply of good millstones, if the expense of working it should 
not prove too great. 

To quarry it effectually it would be necessary to blast away the syenite, 
which is not a soft rock, from one side, in order to make room tor forcing the 
stone away, by means of wedges, from the wall on the other ; and it is almost 
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certain that it would be necessary, as in the case of the French buhr in 
forming millstones, to build them up of pieces fitted together and secured by 
means of an iron hoop. 

Garnet-rock. — Garnet possesses a hardness between that of crystalline 
quartz or rock crystal and topaz. When reduced to a powder it is therefore 
a better material than sharp silicious sand for the purpose of giving a smooth 
surface to metal and stone work preparatory to polishing, and for cutting gems, 
and though inferior to emery in hardness, is occasionally used as a substitute 
for it. 

On the west side of the crystalline limestone at Saint Jerome, beds of garnet- 
rock are interstratified among the quartzite of the locality. They vary in their 
composition, and sometimes consist of a number of hyacinth-red garnets weather- 
ing pink, with yellowish-white prisms of diopside, among which are present 
small grains of greenish feldspar weathering opaque white, a few minute scales. 
of graphite, and still fewer and more minute brilliant black grains, supposed 
to be schorl. 

In some layers the garnets almost exclude the other minerals, but many 
variations occur in the proportions in which they are disseminated, in parallel 
undulating bands, in the thickness of the four or five feet composing the 
escarpment in which they are exposed, the bands being separated by thin 
divisions of quartzite and feldspar. On the whole the garnets greatly prevail, 
and would appear to be in sufficient quantity for economic application. 

A similar rock was observed by Mr. Hunt on the twentieth lot of the seventh 
range of Rawdon, belonging to Mr. Corcoran, where on the west side of the band 
of crystalline limestone which runs through the township, there is a great exposure 
of quartzose and quartzo-feldspathic rock, all more or less mixed with garnet. 
In one part of this there is a bed of massive garnet-rock nearly pure, with 
the exception of a few scales of black mica and grains of schorl. There run 
through the bed, a few thin layers of quartz rock, which enclose rounded 
dodecahedrons of garnet about the size of peas ; but the whole mass, which 
is about three feet thick, would yield a great abundance of garnet for econo- 
mic purposes. 

Renssdaerite. — This mineral is a hydrous silicate of magnesia very much 
resembling soapstone to the touch and to the eye, as well as in its refractory 
nature ; it is, however, compact or sub-granular instead of foliated, and not 
so soft as soapstone, its hardness being about that of calc-spar. It differs also 
from soapstone in containing a somewhat less proportion of silica. 

Professor Emmons, of the New York Geological Survey, who was the 
first to distinguish its mineralogical characteristics and give it a specific name, 
describes it as economically applicable to all the purposes for which soapstone is 
used, and several others besides. Being of a tougher nature, and not liable 
to exfoliate, it is more durable ; receiving a higher polish, it is capable of greater 
embellishment ; and it can be readily sawn ana carved into furnace linings, 
ingot moulds, chimney pieces, inkstands, tables and a multitude of other useral 
forms. According to Professor Emmons, its color varies from greenish-white to 
brownish-black, and it occurs in rock masses. 

A mass of this silicate of magnesia of a greenish-white color, was met with 
on the thirteenth lot of the fifth range of Grenville, and appeared to run into 
the same numbered lot on the sixth range, the property of Mr. Cowie. Only the 
edge of the bed was seen, where it occupied a place between the gneiss and the 
crystalline limestone there exposed. It appeared, however, to extend under 
the soil sufficiently far to authorize the expectation of a workable quantity of 
the mineral. 
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With it was associated on Mr. Cowie's land a hydrous silicate of magnesia 
very much resembling aphrodite in its characteristics, or the meerschaum of 
Longbanshyttan, in Sweden. The Canadian mineral is a cream-white, unctuous, 
compact earthy looking substance, polishing under the knife, and strongly 
adhering to the tongue. It is heavier and harder than the meerschaum of Natoua. 
Its hardness is rather lower than that of rensselaerite. and it can readily be 
carved into the bowls of tobacco pipes, for the manufacture of which it would 
form an excellent material. 

Syenite. — The syenite which is largely spread in Grenville and Chatham 
would afford an inexhaustible amount of excellent durable building stone, though 
it would perhaps for the present be in this country, where limestone is so 
largely used, too expensive to work. In consequence of the color of the 
feldspar, which is an orthoclase, the blocks obtained in Chatham from the 
eastern side of the mass would be a greenishwhite, while those from the 
western side, in Grenville, would be some tinge of flesh-red, deep or pale. The 
rock in some places is divided by parallel joints, which would greatly facilitate 
the operation of quarrying it for the sizes of stones applicable to the construction 
of dwelling houses, but perhaps weaken it for the very large blocks required for 
use in public works. The parallel joints are at right angles to one another 
only in two planes, and the stones would require dressing on the third, to reduce 
them to the forms of cubes and rectangular prisms. In some parts, however, 
where the natural planes of division are far apart, blocks suited for any purpose 
of construction may be obtained, and the stone splits with much regularity in 
any direction required by the aid of wedges. 

A beautiful variety of the rock is obtained in the south half of the second 
lot of the fifth range of Grenville. The feldspar is deep flesh-red and the 
hornblende black, and the stone, which is capable of a high polish, appears to 
me to give as fine a material as the red granite of Aberdeen. 

Porphyry. — It has already been said in the geological part of the Report, 
that the porphyries which intersect the syenite would, in several parts, yield a 
material of a superior character for ornamental purposes. Some of them present 
a striking and harmonious contrast of colours, particularly those in which 
deep flesh-red well defined crystals of feldspar are set in a dark grey, blackish- 
brown, or velvet-black ground. The texture of the stone renders it capable of 
receiving a brilliant polish, and for all the objects to which materials of this 
description are applied in the arts, few porphyries, in my opinion, would 
surpass it. The best example of this porphyry, being that in which the crystals 
of feldspar are the largest and most pronounced, occurred, as has already been 
stated, on the eighth lot of the seventh range of Chatham. 

The green variety, to which also allusion was made, occurs on the east side, 
in about the mid-length of the fourth lot of the sixth range of Grenville. It is 
still more compact, and has a more conchoidal fracture than the black and red, and 
it would probably take as fine a polish as the best jasper, to which it is about 
equal in hardness. The color is a leek-green, passing into a blackish-green, and 
it is marked with small red, brown, and black spots, from the presence of some 
crystals of feldspar and many minute accidental grains and fragments of foreign 
rock. There appeared to be a width of about seventeen yards of the greenish 
colored rock, running in a course N. 70° W., crossing which northward, the 
green gradually passed into a brown, intermediate between olive and chocolate- 
brown, while the rock preserved its hardness, compactness, and other characte- 
ristics for about 150 yards. 

Labradorite. — The great beauty of the opalescent varieties of labradorite, 
which are used in jewellery, is too well known to require mention. They occur 
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88 cleavable masses enclosed in a finer grained paste of the same mineral charac- 
ter, constituting great mountain ranges of rock, and when they are thickly 
disseminated in the paste, the stone would become an unrivalled decorative 
material, applicable to architectural embellishment and articles of furniture. 
Its hardness is about that of ordinary feldspar ; it would, in conseqence, be 
more expensive to cut and polish than serpentine or marble, but it would not 
be so readily scratched or oroken, and would, therefore, prove more lasting. 
Professor Emmons states that a block of the stone, submitted experimentally to 
the action of a common saw (such, I presume, as is used in sawing marble), 
attached to the waste power or a mill, was cut to the depth of two inches in 
a day, which I understand to be about one-fifth the progress that would be made 
in a block of good marble, in the same time, by the same means. It would 
thus appear that though the operation is slower in the case of labradorite* there 
is no greater amount of mechanical contrivance required in regard to it, and 
that slabs could be prepared for chimney-pieces, pier-tables, and other articles 
of furniture, at a cost beyond that of marble not greater than is proportionate 
to the superior beauty and durability of the material. 

The locality in which the best opalescent specimens were observed, in situ, 
was at Cap Mahue, in the tenth range of Abercrombie. Here the rock is 
composed of a lavender-blue fine-grained labradorite, which includes cleavable 
opalescent forms of various sizes, up to ten inches in diameter, giving a play 
of colors, which, in some instances, is a golden-green, in others, a bronze- 
green, and occasionally an ultra-marine-blue. Exteriorly the rock weathers to 
an opaque greyish-white. It is massive, but the quarrying of it would be 
assisted t>y three sets of parallel joints, two of which give the precipices a sub- 
columnar aspect. The underlie of one set of the joints is N. <80° to 90° ; of 
another, W. <80° to 86° ; and of the third, S. <7<>. The rock occasionally 
holds garnets in some abundance, and these appear to run in layers, with a 
dip northward. There are a few patches of quartz-rock, which run parallel 
with the garnets. 

Boulders, holding opalescent masses, are met with in abundance in the 
neighbourhood of Grenville, and several large fragments of one of these having 
been forwarded to Montreal, for the Paris Exhibition, by Messrs. Sykes, de Bergue 
& Co., I took the opportunity of placing one of the specimens m the hands of 
Mr G. Hermann, of Paris, who has a large establishment for working into 
ornamental forms all the harder species of rock, and he has sent to me a 
small vase made from it. The color of the stone, in fresh factures, before 
being worked, appeared to be a lavender-grey, but the polished surface of the 
vase presents a general blackish-green ground, with purple and grey spots, as 
well as opalescent portions, reflecting, when in a proper position, an ultra- 
marine-blue. The high polish and beautiful colors render this vase a very 
ornamental object. ** 

A block of the jasper conglomerate of the Huronian series, sent to me by 
the Hon. W. B. Robinson, from the Bruce mines, was likewise placed in Mr. 
Hermann's hands. The vase wrought from it, with its whitish quartz ground, 
and blood-red jasper pebbles, has a very striking and beautiful effect. 

Limestone and Limefeldspars. — The crystalline limestones of the Laurentian 
series are quite as good for all the economic purposes to which carbonate of 
lime is applied, as the earthy limestones of the fossiliferous formations. It is 
from the latter, however, that is obtained nine-tenths of the material used 
throughout the country, for the very good reason that more than nine-tenths 
of the works of construction, both public and private, are raised upon the fossili- 
ferous rocks, and for such present works, these rocks therefore afford the nearest 
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sources of supply. Thus the inhabitants are well acquainted with the aspect 
of the fossiliferous limestones, and can easily recognise them, but very few of them 
understand the nature of the highly crystalline calcareous beds of the Laurentian 
series. Hence it is that settlers in the back townships, who have dwelt many 
years upon these rocks, have been accustomed, when in want of lime for the manu- 
facture of potash, or the construction of their chimneys, to send to the fossilife- 
rous deposits for it — the distance being sometimes thirty miles — when it might 
have been obtained at their own doors. In following out the calcareous bands 
of the gneiss district, in 1853, therefore, especial pains were taken to point out 
their character to the settlers, wherever exposures were met with; and in 
visiting some of the same localities last season, I had the satisfaction of finding 
lime-kilns erected, and lime burnt in four of them. 

The fossiliferous rocks, in a large part of Canada, maintaining an attitude 
approaching horizontality, ffive a much more even surface than the corrugated 
series coming from beneath them, and this, combined with a generally good 
soil, renders them more favourable for agricultural purposes. It is over them, 
too, that the River St Lawrence maintains its course, affording an unrivalled 
means of exit for the produce of the land, and of entrance for the materials 
that are to be received in exchange. It is only a natural result of these condi- 
tions that the area supported by the fossiliferous rocks should be the first settled. 
This area, however, constitutes only between 60,000 and 80,000 square miles, 
while the whole superficies of Canada comprehends 330,000 square miles, or 
about five times the amount. 

Four-fifths of Canada thus stand upon the lower unfbssiliferous rocks, and it 
becomes a question of some importance, before it has been extensively tested 
by agricultural experiments, to know what support this large area may offer to 
an agricultural population.* An undulating surface, derived from the contorted 
condition of the strata on which it rests, will more or less prevail over the 
whole of this region ; but the quality of its soil will depend on the character of 
the rocks from which it is derived. 

These rocks, as a whole, have very generally been called granite, by those 
travellers who with little more than casual observation have described them,, 
without reference to geological considerations. The ruins of granite are known 
to constitute an indifferent soil from their deficiency in lime, and hence an unfa- 
vourable impression is produced in respect to the agricultural capabilities of 
any extended area, when it is called granitic. Such soils are however never 
wanting in those essential elements the alkalies, which are abundant in the 
feldspars of the granite* 

In the Reports of the Survey, the Laurentian rocks have been described 
in general terms as gneiss, interstratified with important masses of crystalline 
limestone. The term gneiss, strictly defined, signifies a granite with its ele- 
ments, quartz, feldspar and mica, arranged in parallel planes, and containing a 
larger amount of mica than ordinary granite possesses, giving to the rock a schistose 
or lamellar structure. When hornblende instead of mica is associated with quartz 
and feldspar, the rock is termed syenite, but as there is no distinct specific 
single name for a rock containing these elements in a lamellar arrangement, 
it receives the appellation of syenitic gneiss. 

Gneiss rock then becomes divided into two kinds, granitic and syenitic 
gneiss, and the word gneiss would thus appear rather to indicate the lamellar 
arrangement than the mineral composition. Granitic and syenitic gneiss were 
the terms applied to these rocks in the first Reports ; but as granite and syenite 
are considered rocks of igneous origin, and the epithets derived from them might 
be supposed to have a theoretical reference to such an origin of the gneiss, 
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while at the same time it appears to me that the Laurentian series are altered 
sedimentary rocks, the epithets, micaceous and hornblendic have been given 
to the gneiss, in later Reports, as the best mode of designating the facts of 
mineral composition, and lamellar arrangement, without any reference whatver 
to the supposed origin of the rocks. When the general term gneiss therefore 
is used, it may signify both kinds, or either ; and the epithets micaceous and 
hornblendic are applied to the rock to indicate that the mica greatly preponde- 
rates or excludes the hornblende, or the hornblende the mica. 

In no part of the area included in this Report is hornblende completely 
absent from the gneiss, and sometimes it predominates over the mica ; hornblende 
contains from ten to fifteen per cent of lime, so that the ruins of the rocks of 
the area, such as they have been described, whether gneiss, greenstone, syenite, 
or porphyry, would never give a soil wholly destitute of lime. Of this 
necessary ingredient, the lime- feldspars would be a more abundant source. 
Different species of them from andesine to anorthite, may contain from about 
five up to twenty per cent, of lime, and the range of those Canadian varieties 
which have been analyzed by Mr. Hunt, is from seven to about fifteen per cent. 
The personal exploration which is the subject of the present Report, has shewn, 
for the first time, that these lime feldspars occur in this province, and probably 
in other regions, in mountain ranges, belonging to a stratified deposit, and not 
in disseminated or intrusive masses. The breadth of these displayed in 
the district examined, demonstrates their importance; and the fact that the 
opalescent variety of labradorite was ascertained by Dr. Bigsby to exist, in 
situ, on an island on the east coast of Lake Huron, while the name of the 
mineral reminds us of its existence at the eastern extremity of the Province, 
sufficiently points out that the lineal range of the lime-feldspars will be co- 
extensive with Canada. We may therefore anticipate a beneficial result from 
their influence upon the soils, over the whole breadth of the province. 

The ruins of the crystalline limestone constitute a most fruitful soil, so 
much so that the lots first cleared in any settled area of the Laurentian country, 
usually coincide with its range. In these limestones phosphate of lime is 
sometimes present in great abundance, and there is scarcely ever any large 
exposure of them examined, in which small crystals of the phosphate are not 
discernable by the naked eye. Mica and iron pyrites, are present, to furnish 
other essential ingredients, and the easily disintegrating character of the rock 
readily permits its reduction to a soil. The effects of these limestones and 
lime-feldspars are not however confined to the immediate localities in which the 
beds are found, for boulders of them are met with transported to southern parts, 
even far on the fossiliferous rocks beyond ; and there can be little doubt that their 
fragments are very generally mixed with the soils of the Laurentian country. 
Thus while the diversity of minerals in the different rocks of the series furnishes 
the ingredients required to constitute good soils, the agency of the drift has 
mingled them, and considering the resistance to disintegration offered by most of 
the rocks, with the exception of the lime-stone, the deficiencies that may 
exist will rather be in the^ quantity of soil covering the rocks in elevated parts, 
than in its quality where the materials have been accumulated. 

Peat. — The only addition I have to make to the economic materials is 
peat, of which four deposits were met with in the course of my examinations ; 
one of these forms a belt of about four acres in width, across the middle of the 
fourth and fifth lots of the fifth range of Grenville. The area of the bog is about 
thirty-six acres, and its depth ten feet. Mr. Loughran, a settler in the neigh- 
bouniood, who understands the use of peat, has tried its quality, and pronounces 
it to be excellent. 
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There is a similar deposit on the north half of the first lot of the same range, 
with an area of about the same extent ; a pole has been driven down into it, to 
the depth of about fifteen feet. Another peat bog exists on the fourth lot of 
the seventh range, belonging to Mr. R. Cousins. It trenches a little upon the 
fifth lot, and may contain altogether about thirty acres. A fourth deposit 
was seen in a tamarack swamp, extending over about forty acres of the fourth 
and fifth lots of the first range of Harrington. The depth tried in several places 
varied from ten to twenty-five feet. There would oe no great difficulty in 
draining all the areas whicn have been mentioned. 

GEOLOGICAL MAP AND REPORT. 

A sum of money having been voted by the legislature, among the contingen- 
cies of 1854, for the publication of a Geological Map of Canada, exhibiting the 
facts that had been ascertained by the Survey up to that time, I had hoped to 
make available for the purpose a map which I had caused to be prepared for the 
Paris Exhibition. The topography of this map was a reduction by pantagraph 
to a scale of twenty-five miles to tne inch, from various maps in general use in 
the province. 

The short time given for the preparation of the Canadian contribution to 
the Paris Exhibition, and the duties assigned me in respect to the minerals, neces- 
sarily made the map a hasty production ; but desirous of rendering my sojourn 
in Paris available tor its speedy publication, I ventured to place it in the hands 
of Mr. Dufour, one of the first map engravers of the French metropolis, recom- 
mended to me by Mr. Hector Bossange, who, with Mr. De Puibusque, Mr, 
R. F. Maitland, and Mr. W. Bolton, as honorary commissioners, resident in 
Paris, by their taste and their knowledge of business^ afforded most essential 
service, both before and after the arrival of the special commissioners, in securing 
the success which attended the Canadian part oi the Exhibition. 

It was not until some progress had been made in the engraving, and after 
my return to Canada, that a more leisurely comparison of the topography with 
original surveys, made me aware of several distortions in it, produced by the 
difficulty of reconciling the discrepancies of different surveyors and publishers, 
who are considered authorities. In consequence of these distortions it appeared 
to me expedient to abandon the map and undertake the construction of another 
from original documents, in which labour considerable progress has now been 
made. 

From the geographical position of Canada, it is scarcely possible to repre- 
sent the topography of the province without including that of several of the 
sister colonies, and a considerable portion of the United States. This is of 
advantage to a map of Canada, in making her commercial relations under- 
stood, while it is almost indispensable to a clear appreciation of her geological 
structure, that the geology of a portion of the surrounding countries should 
be given at the same time. It was in endeavouring to unite the topography 
of some of these surrounding portions to the delineation of Canada, that the 
chief difficulties occurred. 

Guided by Bayfield's surveys, most of the published maps represent with 
considerable accuracy the geographical relations of those parts of Canada east 
of Detroit, but errors creep in when an attempt is made to superadd the 
delineation of Lake Michigan. This is not surprising when the differences 
between authorities are considered. 

Thus, for example, Farmer's map of Michigan, for 1844, (the one to which 
I had recourse) appeared to be a most elaborate /representation of all the 
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townships and measured lines that could be obtained from the most authentic 
sources, and while it agreed nearly with Bayfield at Detroit, it shewed the longi- 
tude of Chicago to be 88° 23' W. from Greenwich. Colton's map for 1853, 
which was recommended by scientific men for general accuracy, also nearly 
agrees with Bayfield at Detroit, but shews the longitude of Chicago as 87° 
28' W., making a difference of about 55 f . There was thus between Farmer's 
and Colton's maps, both of which were entitled to respect, a discrepancy of 
upwards of forty-seven miles in the position of an important commercial city, 
and with it of the whole of Lake Michigan. A recent edition of Farmer's map, 
that of 1856, now published by Colton, of course obviates the difference. 

Belcher's map of the province of Nova Scotia, compiled from actual and 
recent surveys, under the authority of the provincial legislature, by W. Mackay, 
in 1834, and corrected to 1855, gives the longitude of Cape Chignecto, a most 
prominent point in the Bay of Fundy, as 64° 57 ' 50" W., while a chart of the coast 
of North America, constructed and drawn by J. S. Hobbs, F.R.G.S., hydro- 
grapher, in 1848, gives it as 64° 36' 30" WT The difference is 21' 20", or 
seventeen and a-quarter British miles. Hobbs' chart is used by navigators ; so 
also is a chart, published by J. Embray & Sons, in London, in 1853, said to be 
compiled from surveys made under the authority of the Admiralty ; in this 
the longitude of Cape Chignecto is the same as that given by Hobbs. 

Another chart guiding navigators, published by E. & W. Blunt, New 
York, in 1853, compiled from the surveys of the United States Coast Survey, 
and surveys under the British Admiralty, gives about the same longitude to 
Cape Chignecto as Mackay, and a general sketch, on a small scale, of the 
coast of the Bay of Fundy, which appears in the reports of the United States 
Coast Survey, for 1855, coincides with it. 

With such discrepancies among the best authorities in regard to neigh- 
boring parts of both extremities of the province, and many others in inter- 
mediate positions, it is very obvious that much enquiry and correspondence 
have become necessary to arrive at even proximate results. 

The most effective means now employed to determine the relative longi- 
tudes of places is the electric telegraph, and it has been extensively resorted 
to by the eminently scientific men directing the Coast Survey of the United 
States. All the positions ascertained by it are reduced to the standard of 
Cambridge Observatory, near Boston, which is supposed to be the position 
most accurately compared, in various ways, with Greenwich Observatory, in 
England ; and no doubt it will remain so until the Atlantic wire is established. 
By means of the electric wire, Admiral Bayfield has ascertained the astro- 
nomical place of Halifax Dockyard Observatory in relation to Cambridge, 
and having, by this means, proved the general correction to be applied to 
the longitudes in his survey of the Gulf and River St. Lawrence, he has been 
so obliging as to transmit to me a list of corrected observations over the field of 
his labours, that can be relied on. 

Dr. Toldervy, and Professor Jack, of King's College, Fredericton, have 
compared the position of their Observatory with that of Cambridge, and subse- 
quently with several places on the river St. John. Professor Jack has kindly 
furnished me with a Est of these, and with a considerable number of places 
otherwise astronomically determined. Lieutenant Ashe, of the Quebec Obser- 
vatory, with the aid of Professor Jack, has fixed the relation of Quebec with 
Fredericton ; and he is now, with the obliging assistance of Professor Bond, 
director of the Cambridge Observatory, making a direct comparison between 
Cambridge and Quebec, which will farther confirm the result obtained throug 
Fredericton. 

ti 
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In compliance with the clause in the Geological Survey Act, which assigns 
to me the duty of ascertaining the longitudes and latitudes of important places, 
I have availed myself of the services oi Lieutenant Ashe, to compare Toronto, 
Kingston, and Montreal with Quebec ; and before placing the map, which is in 
progress, in the engraver's hands, I am desirous of the further aid of Lieute- 
nant Ashe, in determining the positions of Windsor, Collingwood, and Ottawa, 
a task which, with the energy and perseverance which he possesses, there is no 
doubt he will accomplish in time. I am in hopes also, that, with the obliging 
aid of Lieutenant-Colonel Graham, Topographical ^Engineer, U. S. A., stationed 
at Chicago, he will have an opportunity of exchanging signals between Quebec 
and Chicago. 

The electric wire, of which Lieutenant Ashe has availed himself in his 
operations, is that of the Montreal Telegraph Company ; and I have to render 
my thanks to the president and directors of the company, as well as to their 
superintendent, Mr. Wood and his assistants, for the use of the wire, and the ready 
zeal with which they have aided us on all occasions. At the Toronto Observa- 
tory, Lieutenant Ashe was kindly assisted by the director, Mr. Kingston. The 
managers of the Kingston Observatory were so obliging as to place it at the 
disposal of Lieutenant Ashe ; and, at Montreal, the Corporation of the city, 
with the most ready complaisance, assigned to us a small unoccupied building, 
considered eligible as a temporary observatory. A first trial was made in 
Montreal, from the top of the Exchange building, with the kind permission 
of the chairman of the company to whom it belongs, but a tremulous motion, 
which appears unavoidable in all positions where the transit instrument is not 
placed on a solid mass of stone, destroyed the value of the observations. 

Modified by the results of the electric observations to which allusion has 
been made, the documents which will serve to give the topographical details 
required for the map are the surveys of the lakes, river and gulf of Saint 
Lawrence, by Bayfield and others under the Admiralty ; the maps of the north 
and north-western lakes, by Col. James Kearney, Topographical Engineer, U. S. 
A. ; the maps and reports of the U. S. Coast Survey ; the map of Canada, by Mr. 
J. Bouchette, of the Crown Land Department ; Cotton's Maps of the United 
States, recommended for their accuracy by the officers of the U. S. Coast 
Survey ; together with various district maps of Upper Canada, compiled and 
published by different surveyors and authors. I hope also to be able to make 
available, in bringing townships together in their true relations, the plans of rail- 
roads, which the Geological Survey is entitled to call for under the legislative 
enactment making provision for its continuation. 

A map of the seigniories and townships of Lower Canada having been 
compiled, by order of the Government, by Mr. Wells, on the scale of two miles 
to an inch, I trust I shall be permitted, notwithstanding the map is not yet 

Sublished, to glean from it such corrections as it may suggest. Mr. Devine, 
raughtsman in the Crown Land office, has for some time been engaged in com- 
piling a map of western Canada on the scale of four miles to an inch, while 
Mr. J. Bouchette has prepared one of the eastern division on the scale of six 
miles to an inch. The known zeal of both these gentlemen to improve Canadian 
topography has induced me on all occasions, and with the greatest pleasure, 
freely to contribute to their work all the unpublished geographical details 
that have been ascertained on the Geological Survey ; and I am prepared to 
believe they will be most ready to return the favor by preventing me from pro- 
mulgating errors, if a reference to the details of their respective maps can 
obviate them. The geological map will be on a scale so much smaller than 
theirs, and its whole obiect so completely different, that it can in no way inter- 
fere with the purposes for which theirs are intended. 
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The geology of those parts of the map which are out of Canada will be 
derived from original sources. The geological details of New Brunswick will- 
be contributed by Professor Robb, of King's College, Fredericton ; those of 
Nova Scotia by Professor Dawson, of McGill College, Montreal ; those of New- 
foundland will be derived from Mr. Jukes, who was employed by the govern- 
ment of this island to survey it, and who now directs the Geological Survey of 
Ireland, as well as from the geological papers of Admiral Bayfield ; such parts of 
the United States as may be required will be contributed by Professor Hall, 
State Geologist of New i ork. 

The style of the map is intended to be similar to that published in Paris 
to represent Canadian Geology at the Exhibition, and will be executed by the 
same hands. The style of this map was so pleasing to the Geological Society 
of France that the president, Mr. Elie de Beaumont, requested permission to 
introduce an edition of it into the published Bulletin of their proceedings. 

I have the honor to be 

Your Excellency's most obedient servant, 

W. E. LOGAN. 



REPORT 

FOR THE YEAR 1853, 

or 

ALEXANDER MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST, 

▲DDRBSSID TO 

Wm. E. LOGAN Esq., PROVINCIAL GEOLOGIST. 

Montreal, 1st February, 1854. 

Sir, 

In the spring of the year 1853, you were pleased to direct me to make 
an examination of a portion of the unsurveyed region lying between Georgian 
Bay, in Lake Huron, and the Ottawa River. In this I was engaged the 
whole summer and autumn following, and I have now the honour of laying 
before you a Report of the progress then made. 

The line of route I had laid down as best calculated to aflford general infor- 
mation, promising to be a very long one, and little or nothing being known to me 
of the character of the country through which I should have to pass, I deemed 
it prudent to supply myself with a more complete stock of provisions than has 
usually been required, and to take with me an extra canoe and two additional 
hands for its navigation, for the first month of our voyage ; by the end of that 
time I was in hopes we should be far enough advanced, and sufficiently light- 
ened, to dismiss the extra canoe, and reach some settled part with the usual 
complement of four men and two canoes. 

Not being acquainted with any accurate survey of the portion of the inte- 
rior I was about to visit, the main water courses naturally offered the greatest 
facilities for my work, as it appeared to me that by following some one of teh 
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main streams which fall into lake Huron to its source, I might be able to cross 
the water-shed, and find my way to the Ottawa by one of the rivers falling 
in the opposite direction. The river selected is a large stream known as the 
Muskoka ; the course of this was followed to its head, beyond which a short 
portage brought us to the source of the Petewahweh, and by its channel we 
descended to the Ottawa. Returning we ascended the Bonne-chfere River to a 
sheet of water well known to the Ottawa lumberers as Round Lake, from 
which we crossed to another expansion, likewise well known as Lake Kamanis- 
kiak, on the main branch of the Madawaska. We descended the Madawaska to 
the York or South-West Branch, known as the Shawashkong or Mishawashkong 
(the river of marshes) ; pursuing its upward course to the head, we again 
crossed the height of land and finally came out on Balsam Lake by the channel 
of the Gull River. 

With the exception of the portion of country travelled between the water- 
shed and Balsam Lake, the line of route was carefully measured by the micro- 
meter telescope, and the courses taken by the prismatic compass ; and being 
supplied with an excellent repeating circle, by Troughton and Simms, and a 
reflecting horizon, I was enabled to check my measurements by frequently ascer- 
taining the latitude, by observations of the sun or moon. By the aid of a good 
theodolite I was likewise enabled to ascertain the heights of the principal falls 
and rapids, and thereby to acquire a fair approximative knowledge of the relative 
heights of the rivers and lakes, and of the hills or mountains surrounding them, 
over the level of the sea. The variation of the compass was likewise taken on 
all convenient occasions by azimuths of the sun. 

GEOGRAPHICAL DESCRIPTION. 

The MuskoJca River* 

The Muskoka River falls into Georgian Bay by at least two and probably 
more outlets ; we ascended the most southern of these, commencing where it 
joins the waters of Lake Huron at the north-east angle of Kennie's Bay, in 
latitude 44° 57' N., longitude 79° 53' W. The ascent of the river from this point 
takes a general course due north for a distance of from five to six miles, where 
one of the outlets branches off, and then turning abruptly to the eastward, 
maintains an easterly direction for about thirteen miles to the exit of Muskoka 
Lake. This is an extensive sheet of water studded with numerous islands, 
and bounded by a very irregularly formed coast, which is indented by a 
succession of parallel bays, with long bold promontaries between. Crossing 
Muskoka Lake there were, along our line ot survey, two general courses, the 
first a few degrees east of north for about two and a-half miles, the second a 
few degrees south* of east for about eight and three-quarter miles ; these reached to 
the entrance of the main river into the lake. Conforming with the trend of its 
bays, promontaries, and islands, the length of Muskoka Lake, lying obliquely 
across the general bearing of the stream, is about N. W. and S. E. ; its 
aurfece stretches far away to the southward of the latter of the two courses given 
above, probably from fifteen to twenty miles, but our survey was confined to the 
northern portion of the lake. Another large sheet of water called Lake Rous- 
seau, lies about four or five miles a little west of north from Muskoka Lake, 
which receives its water by a stream coming in at the head of the most northerly 
bay ; with the exception of a rapid, falling from eight inches to one foot, which 
dccuts within a short distance of Rousseau Lake, the current on the connecting 
stream is scarcely perceptible. 
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Following the main river upwards from Muskoka Lake, in a course north of 
east, about four miles bring us to a bifurcation shewing two streams of nearly equal 
size, the one bearing away to the north, the other eastward ; it is probable the 
eastward stream may be considered the main channel, but we ascended by the 
north one. On a general bearing very nearly due north at a distance of about 
thirteen miles, we arrived at a series of very picturesque lakes, the lowest of 
which for distinction I named Mary's Lake. From the foot of this lake, which is 
about four miles long by an average breadth of from one and arhalf to two miles, 
the course turns to N. N. E., and that bearing being carried on from the head of 
Mary's Lake for about four miles further, strikes another expansion which I 
have called Fairy Lake. The main stream comes in at the north-west angle 
of Fairy Lake, but that we did not follow ; we crossed the lake in a direction 
about N. E. by E. to a small tributary at its eastern end, which we found to 
fall from a third lake nearly due east, at the distance of a little over one mile. 
This lake, which lies nearly east and west, is from two to three miles lono^ 
and from the peculiarity of its shape was called Peninsula Lake. 

Here leaving this branch of the Muskoka, we made a portage of a mile 
and three-quarters over a height of land, our course being S. E., and reached 
a long narrow lake stretching away southward for several miles ; this we 
termed the Lake of Bays. The waters of this lake flow into Muskoka Lake, 
by the channel of the eastern main stream, and as the south-west extremity 
of the Lake of Bays is not over fifteen miles from the position where the two 
main branches join, while its level is upwards of a hundred feet above 
Peninsula Lake, the course of the eastern branch must be extremely rapid, 
or broken by very heavy falls, the total fall to Muskoka Lake being 323 feet. 

Into the Lake of Bays several streams fall, two of which are of consi- 
derable size ; but the one at the northern end appearing to be the largest, 
we continued our survey along its course. It falls into a bay at the north-east 
angle of the lake, in lat. 45° 19' N., long. 79° 4' W. nearly ; and from this 
point a bearing of about E. N. E., will in four miles strike the next lake 
on our course, named from its shape Ox-tongue Lake. The connecting stream 
between this lake and the Lake of Bays, with many meanders in its course, 
makes a general curve to the south of the direct bearing that has been given. 

Above Ox-tongue Lake the upward course is nearly due north for about 
two miles, until presenting a succession of heavy falls, where it first turns 
south of east for aoout two miles, and afterwards bends to north-east, which 
course, excluding many minor sinuosities, it maintains for eleven or twelve 
miles to Canoe Lake, so called from the circumstance of our being detained 
there for several days to-construct a new canoe. Above Canoe Lake our course 
continued north-eastward through a series of small lakes and ponds, connected 
by short and narrow streams, generally rapid. The uppermost of the expan- 
sions was called Burnt Island Lake, ana it is the highest on the Muskoka River. 
We attemped to follow a small stagnant brook which passes through a marsh 
at the northern extremity of Burnt Island Lake, but after progressing about two 
miles, all appearance of running water terminated in a vast swamp. From a 
bay at the north-east end of the lake we then crossed over a height of land, and 
at the distance of about half-a-mile, in the bearing N. N. E., we came upon a 
small lake which afterwards proved to be the head waters of the Petewanweh. 
The place of the portage is in lat. 46P 4(X 30" N., long. 78° 38' W. 

The following tabular arrangement shews the relative heights of the various 
lakes of the Muskoka over the sea, assuming that of Lake Huron to be, as 
represented by the engineers of the State of Michigan, 578 feet : 
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Levels of the Muskofa. 



Height of Lake Huron, 

Rise in rapid on the Muskoka, . . 

— in 1st fall, 

in 2d fall, 

in rapid, 

in 3d fall, 

in 4th fall, 

in rapid, 

in rapid, 

— in 5th fall, 

— — in rapid, 

— in 6th fall, 

— in current, 

— in rapid, 

— in 7 th fall and rapids, 6*00 

— in fall and rapids, 4*00 
-*— in fall and rapid, 8*00 

— — in 8th fall, 

— in 9th fall, 

— in 10th fall, 

■ in current, 

— in navigable parts of the 
stream between the rapids 
and falls, 8 J miles, at 0-25 

foot per mile, 8| 

— in lower lakes, which are 
not very great expansions, 
8) miles, at 0*04 foot per 
mile, say, 8} 

— in Muskoka Lake, which is 
a very large expansion, 
inappreciable, 13} 

— in fall, 

— in fall and rapid i 

— in fall, 

— in fall, 

— - in rapid, *} 

■■ in fall, 

■■ in rapid, 

r in rapid, \ 

■' in fall, 

■ in rapid, \ 

— in fall, 

■■ in navigable parts of the 

river, 19 j miles, at 0-25 foot 

per mile, say, 19} 

— in fall and rapid } 

. in rapid, *} 

— in navigable parts of the 
river between the rapids, 
4} miles, at 0*25 ft per mile, 

*ay 4| 

— in Mary's Lake, inappre- 
ciable 3} 

— — in rapi rl , \ 

in Fairy Lake, inappre- 
ciable 2} 

— in Peninsula La., inappre- 
ciable 2| 

in Porta pe to La. of Bays, 1J 







Total 


Height 


Distance. 


Rise. 


Diet 


above the Sea. 


Miles. 


Feet. 

200 
10-44 
1200 

100 
1311 
30-64 


Miles. 


Feet 
578-00 Lake Huron. 


i 


200 






i 


0-80 






i 


2600 






i 


5-40 
1500 






1 


0-60 
300 






1 


1800 






i 


34-77 






i 


1100 

23-44 

0-50 







34i 



8| 



3* 



219 



0-31 



000 

61-70 
7-60 

37-67 

59-20 
1-50 

1100 
1-50 
2-00 
7-52 
4-80 

12-50 



600 



212-20 34i 790-20 Muskoka Lake. 



20| 201-99 64i 99219 Mary's Lake. 



7-00 
1-20 






100 






0-00 
5-92 


9-20 


63} 


000 


5-92 


67 


000 
101-89 


101-89 


71 



1001*39 Fairy Lake. 



1007-31 Peninsula Lake. 



1109*20 Lake of Bays 
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Rise in fall, 

— in rapid and fall 

— in rapid and fall 

— - in rapid and fall 

— in navigable parts of the 
stream between falls, &c., 
4i miles, at 0*25 foot per 
mile, say 

— — in Lake of Bays, inappre- 
ciable 

in fall, 

in fall, 

in fall, 3-0# 

in fall, 1-50 

in fall, 3-00 

in small rapid, 

— in small rapid, 

— in rapid, 

in strong rapid, 

— in Oi-tongueLake inappre- 
ciable 1} 

— in navigable parts of the 
river between falls, Ac, 
18) miles, at 0.20 foot per 
mile, 18| 

— in falls & rapids i 

in beaver dam, 

in rapid, J 

in rapid, 

in falls & rapids i 

in Canoe Lake and Burnt 

Island Lake, 11 

— in navigable parts of the 
river between falls and 
rapids, 2\ miles, at 0*25 ft 

p. mile, 2i 



Httance. 
Miles. 

1 
1 

1 


Rise. 

Feet. 
22-00 
4900 
20-90 
50-00 


Total 

DiMt. 

Miles. 


Height 
above the Sea. 
Feet. 


4i 


1-00 






4 

— 11 
i 


0-00 

142-90 

11-50 
30-00 


82 


1252- 10 Ox-tonf 


* 

i 
* 


7-50 
050 
0-50 
400 
9-00 







000 



211 



3-75 

700 
1-50 
4-00 
300 
500 

000 



132*75 103| 1384-86 Canoe Lake. 



1-ii 



0-50 



2100 118* 1405-85 Burnt Island L. 



The country on each side of the Muskoka River, between Lake Huron 
and Muskoka Lake, is for the most part rugged and barren, bearing chiefly- 
white and red pine, usually of small size. There are intervals, however, of 
better soil at various distances back from the river, where the pine timber 
which still prevails is of tolerably stout growth, and may eventually become 
of commercial importance. Since the time of my visit, Mr. W. B. Hamilton, 
of Penetanguishene, has erected a saw-mill on or near the first falls, about two 
miles from the mouth of the river, where he is said to have an almost inex- 
haustible supply of pine within easy distance. Should this attempt at lum- 
bering prove successful, and the present prices for the manufactured article 
continue, it is not improbable that establishments may extend still further into 
the interior before many years, as the river affords every facility for using 
water power in a great many places. 

The portion of the shqfes of Muskoka Lake which came under my notice, 
like the banks of the river below, is bold, rocky, and barren, which is also the 
case with Rousseau Lake, although in the latter some good land occurs in 
patches, which are partially cultivated by a tribe of Indians who have settled 
there. 

Between Muskoka Lake and the junction of the two main streams above, 
the river passes through rich alluvial flats producing abundance of good-sized 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



elm, soft maple, ash and other trees, among which there is scattered a considerable 
quantity of nne white pine. Above the junction for from five to six miles, up to 
the high falls on the Tbranch which we followed, the forest still indicates tole- 
rably strong land in a stout growth of pine and hemlock, but above that part 
it becomes less productive, the principal trees being stunted evergreens, mostly 
balsam-fir, on a light and generally sandy soil. 

The coasts of the upper three lakes are occasionally precipitous, and, 
except in the valleys of little streams, are every where bold and rocky. These 
precipices, with the hills in the back ground rising three hundred or four hundred 
ieet at a moderate distance, offered very picturesque scenery, which, however, 
possesses few recommendations for settlement or permanent improvement. 

I was informed by the Indians of Rousseau Lake that a very extensive 
area of country, occupied by vast swamps, or interspersed with innumerable 
small ponds and lakes, tributary to the north branch, lay directly north from 
Fairy and Peninsula Lakes, where numbers of the tribe resorted during the 
hunting season, for the purpose of trapping beavers, which were represented 
to be very numerous. 

The character of the coast of the Lake of Bays, like that of the chain 
of lakes, on the north branch, is rocky, bold, and barren, for the most part; 
but the valley of the river above frequently contains wide areas of alluvial 
flats, having clay of a drab colour as a subsoil, overlaid by silicious yellow sand. 
Groves of red pine were observed in many parts, both on the lakes and on the 
river, and instances were not altogether wanting where that timber attained a good 
sized growth, probably suitable for squaring into spars. The soil producing 
red pine, however, is not usually deemed to be of the best quality. At the 
height of land between the Muskoka and Petewahweh, and around the upper 
lakes, there are great tracts of marsh and swamp, closely grown over by stunted 
tamarack and dwarf spruce, or carpeted by marsh plants. These swamps 
occupy the valley between the ranges of hills, which are here widely apart, 
running about N. N. E. and S, S. W. On the sides of these hills there are fre- 
quently good hard-wood trees ; many of them were white birch, the bark of 
which we found of essential service for building our new canoe. 

The' Petewahweh River. 

Descending the Petewahweh, we found the higher waters of its course to 
consist of a chain of lakes, extending in a direction a little west of north, 
for the distance of about sixteen miles, in a straight line from the source. 
The lakes of the upper portion of the chain are connected by a small winding 
stream, scarcely to be called navigable, as the rapid parts are very shallow, and 
much of the remainder is blocked up by beaver works or drift timber. At the 
foot of this stream, about five and a-half miles north from the head, we struck a lake, 
which was readily recognised from its position to be the one represented on 
Bouchette's map as White Trout Lake ; and, from ten to eleven miles farther 
down, on the next lake, we found a branch coming in from the westward, which 
was supposed to be the source struck by Mr. William Hawkins during his explo- 
ratory route in 1837. The lower two lakes of tl*e upper series were found 
to be Red Pine Lake and Burnt Lake, so called upon Bouchette's map. 

From the lower end of Burnt Lake the river bears off about E. N. E., for about 
five miles, when it again expands into an open sheet of water, called Cat-fish 
Lake. Below Cat-fish Lake, the river, in many parts, becomes exceedingly rapid 
and broken by heavy falls, running, as a general course, nearly N.E. for about 
six miles, when it empties into a large lake, called Cedar Lake. Cedar Lake 



Digitized by 



Google 



20 Victoria. 



(Appendix, No. 52.) 



A. 1857. 



lies immediately north of the 46th parallel of north latitude, and the meridian 
of 78° 30' W. passes across it near its centre. The lake lies nearly at right 
angles to the course of the river above, its bearing being about W. N. W. and E. 
S. E. It is from seven to eight miles long, with an average breadth of from half- 
a-mile to a mile and arhalf. 

The continuation of the river downwards flows from the eastern extremity of 
this lake with great velocity, on a general bearing of about east by south, for five 
miles, when it again opens out into Trout Lake. Below Trout Lake, the 
river continues a little to the south of east, and, in some parts, pent up in 
narrow gorges, it rushes on iij violent rapids, or tumbles over precipitous falls, 
and again expands in wide open pools or basins, until it reaches Lake Travers, 
at the direct distance of ten miles. Entering this lake, the course bends 
northward, and is so maintained for a little over four miles ; then, again contract- 
ing itself, the stream flows on very rapidly to the N.E., for between six and seven 
miles, and reaches the latitude 46° 4' N., the most northerly point of our expedi- 
tion. From that point the course gradually bends round to the south-east- 
ward, and, with a few deviations, flows thus, in many parts very rapidly, 
to its junction with the Ottawa, on the Allumette Lake. 

Otter-slide Lake, at the head of the Petewahweh, is on the same level as 
Burnt Island Lake, at the head of the Muskoka ; and, taking this as a starting 
point, the following is a tabular arrangement of the heights of the lakes on 
the Petewahweh over the level of the sea : — 



Levels of the Petewahweh. 







Total 


Height 


Distance. 


Fall. 


Dut. 


above the Sea. 


Miles. 


Feet. 


Miles. 


Feet. 



n 



Height of Otter-slide Lake, head 

of the Petewahweh River,. 
FoU in Otter-slide Lake and in 

the river, to White Trout 

Lake, 7| 6900 

Fall in rapid, 3*50 

— in rapid, 8*00 

i 

in rapid, 

— in rapid, 

— in White Trout Lake and 
others, with Burnt Lake, 
10 1 miles, at 0-02 foot per 
mile, 10 j 

in navigable parts of the 

river between rapids, | 
mile, at 0*02 foot per mile, } 

in rapid, 

in rapid, i 

— in rapid, 

in rapid, i 

■■■ in rapid, i 

—— in navigable parts of the 

river between rapids, 6J 
miles, at 0*60 foot per mile, 5} 

— in rapid, 

in rapid, 5*00 

in rapid, 9*57 

in rapid, 3235 

I 46-92 

— in fell and rapid * 4700 



12 



6i 



69*00 



1406-85 Otter-slide Lake. 



7i 1336-85 White Trout L. 



11-50 
300 
1-50 



0*22 



0-13 

500 
1000 
0-80 
500 
600 



3-30 



2-20 



16-40 19J 1320-45 Burnt Lake. 



3010 25} 1290-35 Cat-fish Lake. 
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Distance, 
Miles. 

Fall in rapid, $ 

in fall, 

in fall and rapid i 

in Cat-fish Lake, and other 

small lakes, 4J miles, at 

005 ft p. mile, 4} 

in navigable parts of the 

river between fails and 
lakes, 3$ miles, at 0-38 foot 
per mile, 3$ 

in rapids, 

in dam i rapids, J 

in rapid, } 

in fail and rapid, } 

in Cedar Lake, 4$ miles, at 

0-03 foot per mile, say. ... 4$ 

— in navigable parts of the 
stream between rapids, Ac. 

4 miles, at 0*50 ft -per mile, 4 

^^ in rapid, . ♦ 

^— in rapids, $ 

in rapid, 

— — in rapid, $ 

■ in rapid, | 

lo rapid, 

— in rapid, $ 

in rapid, 

in caseud^ dam and slide, { 

in &n ectasia a of falls and 

rapids, 2 

in Trout LtiJe, 2\ miles, at 

005 foot per mile, 2$ 

in navigahh- parts of the 

stream between the rapids, 
9\ miles, at 0-62 foot per 
mile] 9} 

in rapid, \{ 

in rapid, $ 

in falls & rapids 1 

in rapid, 

in falls & rapids. . : 1 

in succession of rapids, with 

intervals of smootherwater, 

in all 2 miles, 1| 

in succession of rapids, 

with intervals of smooth- 
er water, in all 2 miles,. . . f 

in rapid 

in current, . . , 

— ■ in rapid, £ 

in rapid, 

in rapid, »«**•« 

^— in rapid, } 

— in Luke Tra vvr.-, 3) miles, 
at 0*04 foot per mile, 3| 

— — in navigable parts of the 
stream between the rapids, 
31 1 miles, at 50 foot per 
mile, 31| 

- — in i- 1 1 ] and rapid { 

in fall and rapid 1 

- in fall and rapid { 

in fall, ,.,.... 

In fall, ♦,♦,.*., 

40 



9i 



91 



14| 



42i 





Total 


Height 


Fall. 


Ditt. 


above the Sea, 


Feet. 


Miles. 


Feet. 


2400 






4090 






■78-20 







020 



115 

18-59 
17-47 
3610 
4600 

016 



240-57 35 1049-78 Cedar Lake. 



200 

2-50 
14-50 
200 
900 
6-60 
3-50 
6*50 
100 
2200 

13600 

011 



120-32 44| 929-46 Trout Lake. 



6-89 

1900 
7-00 

48-50 
200 

3000 



27-60 



12-00 
200 
0-50 

1000 
250 
3-50 

2000 

015 



208-50 59* 720-96 Lake Travera. 



15-87 

14-50 
15-30 
15-74 
15-29 
1700 



200-52 101 J 520*44 Fork of South Branch. 
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Total 


Height 




Distance. 


Fall. 


JHst. 


above the tea 




Miles. 


Feet. 


Miles. 


Feet. 


Pall in fell, 




2-00 






in navigable parts of the 




Btream between the falls 










Ac, 6 J miles, at 0*50 foot 










per mile 


6* 


325 







8308 1091 43736 Lake Allumette. 

Between the height of Lake Allumette, as here deduced, and the height 
given to it in your Report of the Ottawa, in 1845, there thus appears to be 
a discrepancy of about forty-five feet, my figures being in excess. 

When the rapids were long and of frequent occurrence, as was the case 
on the Petewahweh, and in one or two instances also on the Muskoka, we 
found that it occupied too much time to work out the rise or fall trigonome- 
irically, and accordingly resorted to the readier, though less accurate, method 
of levelling by the clinometer. This was done by looking along the edge of 
that instrument and fixing a point in advance or . behind, on a level with the 
eye, the height of which was taken as a datum for our measurement upwards 
or* downwards, as the case might be, the observation being repeated just as 
often as the whole rise or fall was equal to the height of the observer's eye 
above his feet. It may be the case, therefore, that the rise given to the 
Muskoka exceeds the reality, while the fall of the Petewahweh may be below 
it ; and if half of my excess were taken from the one and given to the other, 
a pretty near approximation to the truth may probably be arrived at. 

The head of the Petewahweh, like that of the Muskoka, is surrounded by 
vast swamps and marshes lying in the valleys between the mountain ranges, 
sometimes covered over with a stunted growth of spruce and tamarack, and 
occasionally opening into prairies with long coarse wiry grass and bushes. 
From White Trout Lake mountains are seen on the south-west and north, the 
latter rising abruptly 700 or 800 feet over its surface, and covered with 
pine, mostly of the red variety ; from that lake downwards to the mouth 
of the river, the forest is chiefly of red pine. Although the quality of the 
timber on the upper parts may be good, its size is perhaps not sufficiently 
large to permit the extension of lumbering speculation in so remote a region ; 
9 but the remains of surveyor's stakes, and the marks and numbers in several 
instances discovered on the trees, are sufficient evidence that timber locations 
have been projected. 

The lumber trade has already extended to Cedar Lake, and farms in 
connexion with it have been established on that lake and at Trout Lake, 
and large supplies of squared timber are annually brought down to the 
Ottawa. A settlement appears at one time to have been attempted at Lake 
Travers, where produce would have had a ready market, as the lumber trade 
extended to the interior, but it has since been abandoned. The soil is every- 
where exceedingly light, and although capable of growing good crops of hay or 
oats for a few successive seasons, it would soon be exhausted without an ample 
supply of manure, which, in such a position, could not easily be obtained. 

There is much picturesque scenery on the Petewahweh, especially on 
Lake Travers and on the river below it, and fish and game abound in and around 
the upper waters. Speckled river trout were found on both this river and the 
Muskoka in immense abundance, sometimes reaching four pounds in weight, while 
beavers, deer, and other descriptions of game, were exceedingly numerous 
in all the remote and unfrequented parts. 

The principal streams tributary to the Petewahweh are the Trout or Upper 
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South Branch, the Levrier, and the Lower South Branch. The first of these 
falls into Trout Lake at its south-west extremity, and I was informed that its 
course is navigable in the early part of the season to within a short distance 
of the Great Opeonga Lake, one of the head waters of the Madawaska. At the 
time of our visit it was nearly dry in the rapid parts. The Levrier joins the 
main river about half-way between Trout Lake and Lake Travers on the south 
side, and is used to a considerable extent for floating down pine timber. The 
Lower South Branch comes in within six miles in a straight direction from 
the confluence with the Ottawa, and is, as I was afterwards informed, used as 
a route communicating with the head waters of the Bonne-chfere. There 
are many other minor streams, some of which are partially navigable for small 
canoes, and contribute to the general supply of timber ; and along the course 
of one, which falls in at the west end of Cedar Lake, a route is said to be known 
to the waters of Lake Nipissing.* 

The variation of the compass above the fork of the Muskoka was found to 
be 5° 34' W., and at Cedar Lake on the Petewahweh 6° 55' W. 

Route by the Bome-cKere River to Balsam Lake. 

The Bonne-chfere falls into the Ottawa at the Lac-des-Chats, in lat. 45° 
32 N., long. 76° 37' W., the lower portion of its course passing through the. 
townships of Horton, Admaston and Bromley. Up to the district line which 
divides the surveyed from the unsurveyed lands, its course lies nearly due east 
and west, the distance in a straight line being nearly twenty-one miles. Above 
the district line the general bearing up the stream is about west-by-north-half- 
north, for fifteen miles, within which distance it passes through Mud Lake and 
a succession of smaller expansions of still water, and terminates at the exit of 
Golden Lake. The mam body of Golden Lake lies nearly north-west and 
south-east, and is rather over six miles in length altogether, the greatest breadth 
being from two to three miles. Falling in at the north-west angle of Golden 
Lake, the stream in its upward bearing continues about north-west for nearly 
four miles, and then turning off to the westward with many meanderings, makes 
a nearly west course to Round Lake, the exit of which is in lat. 45° 38' N., 
long. 77° 30' W., nearly. There are four sets of falls on the Bonne-chfere, 
known as the first, second, third Mid fourth chutes, and several rapids ; but 
with the exception* of the chutes and a strong rapid between Egansville and , 
Jessup's Landing farther up, over which portages have to b* made, the river is 
very easily navigated the whole way. The lower or first chute occurs in the 
township of Horton, at a little over a mile from the mouth, making a fall of 
32*66 feet. The second chute is also in Horton, near the village of Renfrew, 
where, in a succession of leaps and violent rapids, there is a fall of 82*21 feet. 
The third chute is in the township of Bromley, a little below the village of 
Douglass, and makes a fall of 21*00 feet. The fourth chute is about two miles 
above the district line at Merrick's Mills, where the fall is 38*11 feet, and the 
Egansville Rapids, which begin about seven miles above the district line, and are 
upwards of a mile in length, fell 44*07 feet. 

According to our measurement the following table shews the height of 
the three principal lake expansions of the Bonne-chfcre, as taken from the level 
of Lac-des-Chate, over the sea : 

• I have been informed by Mr. J. McNaughtan, P.L.S., that a tributary of the Petewahweh falls 
into Cedar Lake, in the marshy bay, about a mile westward of the entrance of the main stream into 
the lake. It is called the Little Nipissing, and by it there is said to be a route to Lake Nipissing. 
The mouth of this tributary being concealed by the marsh, I was not so fortunate as to observe it, and 
it is not therefore represented in the plan. 
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Levels of the Bonne-chere River. 



Distance. Rise. 
Miles. Feet. 
Height of the Ghats Lake, as 
given in your Reportof 1845 
Rise in the 1st or lowest chute,. 32*66 
2d chnte, | 82-21 

— 3d chnte, below the Tillage 
of Douglas, 

rapids, 200 

rapids, 4*00 

falls and rapids,. . 21*00 

11 27*00 

in rapid, 1 7*50 

in rapid, J 2*50 

in rapid, } 4*00 

in rapid, | 6*00 

in 4th chute, at Merrick's 

Mills i 3811 

in succession of small ra- 
pids and swift current be- 
tween, estimated at the rate 
of 3*00 feet per mile, 2 6*00 

— in Egansrille Rapids, .... 1 44*07 

— in rapid, i 300 

in rapid, i 8*41 

in Borland's Rapids, \ 2*56 

in navigable parts of river 

between rapids and falls, 
25 miles, estimated at 0*50 

ft per mile, 25 12*50 

— 33* 

— in Mud Lake to the junc- 
tion of stream, no per- 
ceptible current, say, .... 1J 0*06 

in rapid, i 4.62 

in navigable part between 

Mud La. and Golden Lake, 

estimated at the rate of 

0*50 foot per mile, 3 J 1*63 

— in Golden Lake, rate esti- 
mated at about 0*05 ft. per 

mile, 7J, 0*37 

— in a succession of small 
lakes, above Golden Lake, 
imperceptible current, es- 
timated, as before, at 0*05 

foot per mile, '. 5£ 0*26 

— in rapid, 3.62 

— - in the navigable parts be- 
tween the chain above Gol- 
den Lake and Round Lake, , 1} 0*75 

— in Round Lake, inappreci- 
able, 4 000 

— 18 



Total 

Dist. 

Miles. 



Height 
above the Sea. 
Feet. 

233*09 Chats Lake. 



276*52 33| 509*61 Mud Lake. 



6*31 38} 515*92 Golden Lake. 



500 56£ 520.92 Round Lake. 



By this it would appear that Bound Lake is nearly sixty feet lower than 
Lake Huron. 

A remarkable subterranean channel occurs at the fourth chute, where a 
portion of the water turns abruptly off at right angles to the general course, 
running northerly for about ten chains through a great cavern in Lower 
Silurian limestone. The cavern is naturally nearly dry, except during freshets, 
but Mr. Merrick has used it to advantage by throwing a dam across the main 
body of the stream, near the middle of the chute, which turns a sufficient 
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Santity of water through to convert the channel into a mill-race, and the 
1 from the lower end is applied to drive the water wheel of his mill. 
There are many tributaries to the Bonne-ch&re, but they are for the most 

?art of small size, and only partially navigable. The most important are Moore's 
Ireek, which falls into the river about five miles below the third chute ; Clear 
Creek, which joins a little above Egansville, two miles and a-half below Mud 
Lake; Brennan's Creek, which comes in at the south-west angle of Golden 
Lake ; and the Little Madawaska, which flows into Round Lake at its south- 
western end ; these three come in on the south side, while on the north side 
of Round Lake there is M'Mullin's Creek, and the continuation of the main 
river, commonly called the Little Bonne-chfcre, which enters the lake at the 
north-west extremity. 

Clear Creek flows from a very beautiful sheet of water, called Clear 
Lake, which was reached by a nearly due south course from Mud Lake, 
at the distance of about eight miles. The south and west shores of this lake 
display land of very considerable agricultural capabilities, and are already to 
some extent settled. 

There are many parts of the Bonne-chfere country highly capable of culti- 
vation, a great portion of which is already respectably settled, and settlements 
extend, more or less, the whx)le way up to within a short distance of Round 
Lake. Wherever the calcareous rocks occur, either of Laurentian or Silurian 
age, the country exhibits a superior quality of soil ; on these, many good farms 
are already established, more particularly on those parts underlaid by Silurian 
formations, which, being in a nearly horizontal attitude, offer a more regular 
and level surface for the application of agricultural labour than the country occu- 

})ied by the highly disturbed series of rocks on which they rest. Mr. Egans* 
arm, at Egansville, affords a good example of the capabilities of such land ; 
here the tenant, Mr Sibury, an Englishman, has grown, as he assured me, ex- 
cellent crops of wheat, oats, hay, potatoes, and other roots, besides having 
raised a large stock of horses and cattle, by the annual proceeds of which he 
has made a handsome profit, after deducting rent and all other contingent 
expenses. 

The- country generally, however, throughout the whole region is, in the 
meantime, essentially a limbering, rather than an agricultural district; and, 
although the greatest part of the timber on the main river has long since disap- 
peared — a large portion having been swept away by fire, independent of that re- 
moved by trade — there are still vast quantities brought down the tributaries 
annually, and made to descend to the Ottawa by thq course of the Bonne- 
chfere. On our way up the stream, we repeatedly found it almost entirely 
blocked up with squared timber, sometimes for miles together. 

From Round Lake we pursued our journey to Lake Kamaniskaik by 
the valley of the Little Madawaska ; but that stream not being navigable for 
the canoes, except in some short intervals of still water, we were compelled 
to carry everything for the greater part of the whole distance. Our levels 
were continued across trigonometrically, by taking the bearing and an angle of 
elevation or depression by the theodolite, and measuring each distance by the 
micrometer telescope. As a portion of the country we had to pass through had 
previously been denuded by fire, and had since pushed up into an almost impene- 
trable thicket of under-brush and bushes, much difficulty was experienced in 
performing this work — Mr. Brown (my assistant) and myself alternately clearing 
our way through with a tomahawk, as we took a back or a forward sight. 

Our course, on leaving Round Lake, first bore a little south of west, 
about two miles ; it then turned about S. by W. for seven miles, and reached 
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the point where we left the waters of the Bonne-chfere. Crossing a height of 
land and still bearing in the same general direction for about two miles farther, 
we met with a small tributary of the Madawaska, striking it at a small lake 
at the head of a brook, which, running nearly due south, brought us, in about 
a mile, to the northern extremity of Lake Kamaniskaik. The rise on the 
Little Madawaska to Lake Kamaniskaik was found to be as follows : — 

Levels carried from Round Lake, on the Borme-chere, to Lake Kamaniskaik, on the 

Madawaska* 



Height of Round Lake, 

Rise on Little Madawaska to end 
of ] st portage, say, 

— on 1st portage, 

on 2d " 

on 3d " 

on 4th " 

on 5th " 

on 6th " 

on 7th " 

on 8th " 

— in the navigable parts of 
the tributary to the por- 
tage to the Madawaska 
waters, estimated altoge- 
ther at 3* 

— on 9th portage to height of 
land | 

Fall on 9th portage to a pond 

tributary to Madawaska R. \\ 

—-at beaver dam, below 

pond, f 

• on stream to Lake Kamanis- 
kaik, | 







Total 


Height 


Distance. 


Rise and Fall. 


Dist. 


above the Sea. 


Miles. 


Feet. 


Miles. 


Feet. 






56| 


520*92 Round Lake 


1 


3-50 






1 


68-91 






1 


37-55 






i 


10-61 






I 


32-25 






U 


121-92 






i 


28-30 








3218 
200 







2-20 
9} 339-42 66i 860*34 Source of LitUe Mada- 

waska. 
107-99 968-33 Height of land. 



61-63 

2*00 
100 



300 



906-80 »Pd. tributary to Mada- 
waska R. 



906*80 L. Kamaniskaik. 



It would thus appear that the Bonne-chfere lies in a trough or hollow 
between the two larger streams — the Petewahweh and the Madawaska — at a 
much lower level than either, and that the tributaries of the two larger rivers 
almost encircle the head waters of the smaller one. 

Excepting the portion that has been overun by fire, the forest between 
Round Lake and Lake Kamaniskaik consists almost exclusively of red pine, a 
large proportion of which is of very large size, and, so far as I could judge, of 
an excellent quality. This was found to be the case more particularly on the 
portage over the height of land, where hitherto the timber has for the most part 
not been disturbed by the axe of the lumberman, further than to blaze a trail 
to guide the traveller from one water to the other. The soil is generally light 
and sandy, as its vegetation indicates, and might be easily worked. The 
surface is nowhere rugged, rocky, or broken, but gently undulating, or in 
some parts level. It is therefore admirably adapted for good roads of com- 
munication. 



* In the topographical plans accompanying this Report, the height of this pond has been placed 
on Lake Kamaniskaik, making the lake 906*80 instead of 903-80 feet above the sea. 
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The northern shore of that portion of Lake Kamaniskaik, generally known 
as Barry's Bay, where the creek falls in, is in lat. 45^ 29' N., long. 77° 40' W., 
nearly. Barry's Bay lies nearly due north and south, and is a little over five 
miles long, with an average breadth of about half-a-mile ; while the main body 
of Lake Kamaniskaik, which opens out from the south end of the bay, lies trans- 
versely to it, bearing about N. by W. and E. by S., with a length of three and 
a-half miles by two and arhalf across its widest part. The main branch of 
the Madawaska falls into the latter portion of the lake, at its north-west angle, 
and leaves at its eastern extremity, whence it runs on a general course about 
S.E. for five miles, flowing on with a scarcely preceptible current, and frequently 
expanding into ponds or small lakes, to the junction with the Shawashkong, 
or Mishawashkong, the branch by which we continued our exploration. 

There is a marked difference in character between the soil on the south 
side of Lake Kamaniskaik and that we had previously passed over to the north. 
Leaving Barry's Bay and the dense forests of pine by which it is surrounded, and 
emerging into the open expansion of the main lake, a hilly country, covered 
with hardwood trees, presents itself immediately opposite, extending as far 
as the eye can reach on either hand. Portions of this hard-wood country are 
highly capable of cultivation, and Mr Byers, a gentleman who for many years 
has been connected with the timber trade, has established upon it, at the 
lower end of the lake, a farm, which, I was informed, yields good crops of 
oats, hay and potatoes. The surface, on Mr Byer's farm, was at first found 
to be rather stony, and large boulders would occasionally interrupt the regu- 
larity of a plough furrow, but it had been considered worthy of being cleared 
of these incumbrances, and the stones had been collected and piled in heaps on 
the fields, probably to be eventually used as fence walls, for the protection 
of future crops. 

The lower portion of the Shawashkong is ascended by four general courses, 
which, with the exception of some minor turns, indicate pretty nearly the 
direction of the river. 

1st S.S. W 7 miles. 

2d W.S.W. by W 3J " 

3dS.byW 8* « 

4th S.W. by W 2* " 

At the end of the last distance a sweeping southerly turn commences, known 
by the lumberers as the Great Bend. From the lower end of this bend the 
course upwards is first S.S.W. for about seventeen miles, it then turns sharply off 
to the north, and continues in that direction for over half-a-mile ; it then 
proceeds easterly for half-armile, presenting a set of heavy falls, and resumes 
a southerly course for upwards of a mile, until reaching Egan's Creek, in 
latitude 45° 5' N. Beyond this the valley lies nearly due east and west, 
for upwards of five miles, then turns to a general N. W. course, and after 
several curves, comprehended in seven miles, reaches the exit of Kaijick Manitou 
Lake. From the commencement of the Great Bend, to within a short distance of 
Kaijick Manitou Lake, the bed of the river is so exceedingly tortuous that were it 
drawn out into a straight line the distance would be nearly double that indicated 
by the general bearings. The lower portion of Kaijick Manitou Lake is narrow 
and crooked, but in a straight line it would be about S.W., for three miles ; the 
upper part or main body of the lake lies nearly due east and west and is about 
three miles long, while the breadth for the most part is under and no where 
exceeds one mile. The north shore of this part was found to be in lat. 45 '6° 
N., and the line of long., 78° 0' W., passes at nearly equal distances from the 
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kad and the foot of the lake. Above Kaijick Manitou Lake the valley of 
tlie river bears up about W. N. W., for from nine to ten miles to a small 
lake called Papineau Lake, the lowest of a chain which stretches along the 
height of land to the N. W. 

The Shawashkong, as its name implies, flows in many parts through immen- 
se marshes, especially at the lower and towards the upper extremities. The 
marsh at the mouth extends uninterruptedly up the river, for rather more than 
fire miles ; the breadth between the hills on each side varying from half-a-mile to 
upwards of one mile. It is grown over almost entirely by reeds and marsh grass, 
with tufts of willow and other small bushes on the drier spots. Near the 
upper end of the marsh a tributary comes in called the Little Mississipi, the 
upward course of which is to the southward, and is said to be sometimes used 
as a route to the Mississipi River, which empties into the Lac-des-Chats. East 
of the outlet of the Madawaska, above the Little Mississipi, the river contracts 
and becomes more or less rapid in parts up to the Great Bend, and from thence 
upwards there is an alternate succession of falls and smooth water, but with 
a tolerably rapid current, till reaching Kaijick Manitou Lake. Between the 
'little Mississipi and Lake Kaijick Manitou, there are thirteen distinct falls or 
rapids. 

The principal tributaries of the Shawashkong, in addition to the Little 
Mississipi, are Papineau's Creek, and Egan's Creek. The former comes in about 
two miles and a-half above the Little Mississipi, flowing from the northward ; 
the latter joins near the south-west angle of the Great Bend. A route is said to 
be known along the valley of Egan's Creek, leading to the settlements in the 
township of Madoc. 

Tracts of good hard-wood land mixed with pine, occur in the valley of the 
Sahwashkong, particularly in the flat country around the Great Bend, and at 
Kaijick Manitou Lake ; but the prevailing forest is pine throughout the length 
of the river. Farms have been established at two places, one at a short distance 
above the Little Mississipi, by Mr. Conroy, and another further up and near the 
Great Bend, by Mr. Egan. Lumbering operations have already extended nearly 
up to Kaijick Manitou Lake, and I was informed by the Chief of a tribe of Indi- 
ans I met there, that preparations were about to be made to bring timber down 
from the country above Papineau Lake. The name of Kaijick Manitou was 
jriren the lake in honor of this Chief, who proved of great service to us by his 
description of the country we were about to travel through at the height of land. 

Between Kaijick Manitou and Papineau Lakes the river flows sluggishly 
through a vast marsh, making a very serpentine course through the valley, 
which is bounded on either side by hills of moderate elevation, frequently 
clothed with good sized hard-wood trees. Although there is a perceptible 
current for the whole distance, the rise in this part is very small, certainly 
not amounting to more than six or eight feet. 

The following is a tabular view of the rise on the Shawashkong : — 

Levels of the Shawashkong from Lake Kamaniskaik. 







Total 


Height 


Distance. 


RUe and Fall. 


Diet. 


above the Sea. 


Miles. 


Feet. 


Miles. 


Feet. 



Height of Lake Kamaniskaik, at 

the head of Barry's Bay, 

aboTe the sea, 903*80 Kaminiakaik Junction. 

M in Lake Kamaniskaik, from 

head of Barry's Bay to y 

outlet at Byei^s Farm, 0-05 

ft per mile, say T| 0*89 
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Fall in Madawaska, from outlet 
to junction of Shawas- 
kong, 0*10 ft. per mile,. . . 

Rise in navigable waters, from 
the junction to the mouth 
of Little Mississippi, cur- 
rent very slight, estimated 
at 0-10 ft. per mile, 

— in the navigable water 
above Little Mississippi to 
junction of Conroy's Ra- 
pids, estimated at 0*50 foot 

per mile, 2 

in Conroy'sRapids $ 

in rapid, 4 

in the navigable water abo- 
ve Conroy's Rapids to Papi- 
neau's Creek, estimated al- 
together at, say, 1 

■ in rapid, 

in fall, 

in rapids, 

in falls, 

— in falls and rapids, \ 

— in falls and rapids, i 

— in rapid, 

in rapids and fall, 

— in falls, 

— in rapid, 

in rapid, 

— in rapid, 

■ in the navigable water be- 
tween falls and rapids, esti- 
mated at 0*50 foot per 
mile, say 21} 

— in the navigable water be- 
tween falls and rapids, esti- 
mated at 0-70 foot per mile, 

— on surface of small lakes 
below Kaijick Manitou, es- 
timated at the rate of 0*10 
foot per mile, 



Distance, 
Miles. 



Rise and Fall. 
Feet. 



Total 
DUt. 
Miles. 



Height 
above the Sea, 
Feet. 



121 



10 



2* 



-on Kaijick Manitou Lake, 
estimated at 005 ft per 
mile, 

- in the navigable water on 
the stream to Papineau 
Lake, estimated at 0*80 foot 
per mile, 



11 



0.50 



0-55 



100 
300 
2*60 



0-80 

6-01 

18-60 

8.70 

34-30 

2300 

20-16 

6*62 

24-96 

37-38 

0-80 

3-58 

0-60 



10-95 



700 



0-22 



0-89 



902-91 



43} 209-62 43* 111253 Kaijick Mai 



18 



0-35 



8-80 



\ 



915 61j 1121-68 Papineau L 



Papineau Lake by this estimation, 1121*68 

Balsam Lake, by Bouchette's map, 823-00 

Difference of level, 298.68 

Above Papineau Lake there are occasional rapids, connecting a c 
lakes at the main source of the river, but the elevation of them was noi 
tained; for shortly after leaving Kaijick Manitou Lake, our provision 
exhausted, and we had necessarily to abandon farther measurements, an 
the best of our way to the settlements. Fortunately beavers, muskrj 
other game were tolerably abundant, and supplied our necessities vd 
arrived at Kah-shah-gah-wigamog, where we fell in with a trapper, 
Russel, who kindly provided us with venison and bread. 
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Continuing our journey from Papineau Lake, our course was nearly south- 
west for about seven miles, within which distance we portaged over to and 
crossed a succession of small lakes stretching along the water-shed situated 
between the Ottawa and Lake Ontario. The next course was a little south of 
west, with a straight distance of about eighteen miles, crossing from one 
lake to another along the height of land, and at length reaching Eah-shah- 
gah-wigamog, or Long Lake, the waters of which fall into Cameron's Lake, 
by the channel of the Burnt River. This lake is narrow, and lying about 
S. S. W. as a general bearing from its upper end, has a length of a little over 
thirteen miles. The outlet leaves the lake on its south-east side, not far from 
the south-western extremity ; this we did not follow, but from the south-west end, 
pursued a course nearly due west for a little over two miles, making in the 
distance two portages and traversing a small lake, and then striking the Gull 
River. The course of this stream was followed downwards through Gull Lake 
and the two Mud-turtle Lakes to Balsam Lake, making a course nearly due 
south, with a straight distance of about eighteen miles. 

The waters of the first part of our course from Papineau Lake probably 
all belong to the Ottawa side of the ridge, and may fall into the Shawashkong, 
but all the others evidently go the other way, and most probably are upper 
waters of the Ottonabee. 

The country all along the height of land is more or less broken and 
hilly, and the sides of the hills are amply covered with hard-wood trees 
intermingled with pines. The valleys and more level parts, except where 
swamps or marshes occur, frequently display an excellent soil, yielding a stout 
growth of maple, elm, birch and beech. There are also good tracts of land 
around Kah-shah-gah-wigamog and Gull Lake; and I was informed by the 
trappers I met there, that the country east of the latter lake was well adapted 
for settlement over a large area. Settlement has already begun on the Gull 
River, north of Balsam Lake, and will most probably soon extend still farther 
back. When I visited the same country in 1852, a saw-mill was in progress of 
construction on the lower rapids of the Gull River, which has since been 
finished and put in operation ; below it there are now several clearings, 
with houses and barns on them, where all was a wilderness one twelve-month 
before. 

DISTRIBUTION OP THE FORMATIONS. 

As nearly the whole region of which the above is a geographical sketch, is 
occupied by a very ancieut set of rocks which are almost every where corrugated, 
dislocated, or otherwise disturbed, it will be obvious that to acquire in the course 
of a season any definite knowledge as to their geological arrangement over so 
large an area, would be a matter of impossibility. 

To work out the physical structure of such a district, many lines of explora- 
tion must be measured, and the geological facts registered on each ; in order that 
the whole being mapped in their proper relations, they may be ultimately com- 
pared, with a view of following out the distribution of stratigraphical groups. 
The new information collected on the present occasion, regarding the super- 
position of the members of this most ancient and altered series is perhaps 
very limited ; yet something is added to our knowledge of their distribution as 
a whole, and such observations as have been made may afford tolerably good 
data as starting points for more minute and more perfect stratigraphical inves- 
tigation hereafter. 
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Laurentian Series. 

With the exception of some outlying patches of the Lower Silurian forma- 
tion met with in the valley of the Bonne-ch&re and its tributaries, the Lauren- 
tian series occupies the whole region traversed during the season on the 
Muskoka and the Petewahweh. The rocks are for the most part micaceous 
and hornblendic gneiss, sometimes interstratified with finegrained granular 
quartzose layers, which frequently hold small pink garnets. The prevailing 
color of the gneiss is red or grey ; the more micaceous beds have the 
character of mica slate, usually dark grey or blackish, and the more hornblendic 
sometimes present the form of hornblende rock, the colors of which are black 
or the darkest shades of green. In many parts the stratification is very obscure, 
and except for the parallelism usually displayed by the constituent minerals on 
fracture, could not be detected ; in other instances it is well defined by 
alternating layers of different colors and mineralogical characters, arranged 
with great regularity in bands not exceeding the eighth of an inch thick. 
The garnetiferous portions are usually yellowish, or yellowish-white, consisting 
of an aggregate of granular quartz, with the garnets distributed irregularly 
through the mass, sometimes in clusters, at others in single individuals. Beds 
of this description are seen to alternate with mica slate and red or grey gneiss ; 
in which cases the stratification is very clearly developed. These rocks 
Are nearly every where intersected by veins of various thicknesses, the majority 
of which are of feldspar and quartz, usually coarser grained, and more con- 
spicuously crystalline than the rocks they cut; but occasionally they are of 
a fine grain. The prevailing color of the finer grained veins is flesh-red, from the 
predominance of red feldspar. Veins of white semi-transparent quartz also 
occur, and these generally are more or less charged with iron pyrites. 

Garnetiferous gneiss was observed at one or two places on the Muskoka, 
below Muskjoka Lake, but was much more largely developed at Fairy Lake 
and the Lake of Bays. On Fairy Lake, garnetiferous beds occur on the western 
fitore, and on the largest island, interstratified with fine-grained grey mica- 
ceous gneiss, and show a dip S. <25° to 30°. They were met with also near 
the south end of the portage, between Peninsula Lake and the Lake of Bays, 
in a cliff rising from tne brink of a small pond, and in several parts of the 
Lake of Bays, particularly on the point, at the narrows on the east side, 
about half-way down the lake. At the falls above Ox-tongue Lake, strata, 
in very regular beds, occur, consisting of alternations of white and yellowish 
quartziie, sprinkled very thickly with garnets, with regular layers of grey and 
reddish gneiss and mica slate, which show a dip of S. 60° E. <32°. 

A black rock, composed chiefly of hornblende, rather coarsely crystalline,with 
a small portion of black mica disseminated in it, comes out on the Muskoka, 
below the falls a little south of Mary's Lake, which, from its position with 
regard to the general run of the gneiss, was supposed to be intrusive. The 
contact of this rock with the gneiss is concealed, but at the falls, a short 
distance higher up the river, the gneiss seems to be suddenly turned from 
its general course, and exhibits a repetition of sharp twists and corrugations, 
as if near .the seat of some violent disturbance. 

A black rock, of very similar character and appearance, was met with on 
several parts of the Petewahweh. It was usually associated with a very fine- 
grained .brick-red ferruginous rock, composed chiefly of feldspar and quartz, which 
in seme parts .had the aspect of an obscure hornblendic gneiss, and in others that of 
a fine-grained syenite ; and the gneiss in its vicinity, when the stratification 
could be distinctly made out, being always shattered and dislocated, I was dis- 
posed itOiGonsidflr the red rock intrusive. 
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This red rock was seen at intervals on the Petewahweh, from Cedar Lake 
down to the mouth of the river, frequently forming bold vertical cliffs, which, 
in one instance, rose perpendicularly from the river to the height of 250 feet. 
The rock has a conchoidal fracture, and is usually intersected by small greenish 
colored veins, supposed to be chlorite, which also penetrate the adjacent gneiss. 
The black hornblende rock is usually very pyritif erous, and the associated red 
masses are frequently highly ferruginous, at times giving a bright red color 
to the soil on the surface. Where the gneiss comes in contact with the red 
rock, it often so nearly resembles the adjoining mass that it can only be distin- 
guished from it by closely observing the continuity of the parallel arrange- 
ment of the mineral layers, which ceases at the junction. This was especi- 
ally observed at the lower end of Cedar Lake, where the probability of the mass 
being intrusive first suggested itself. 

At the northern sweep taken by the river below Lake Travers, a portion of the 
gneiss is dark green, and appears to contain epidote, while other portions are 
dark grey, with many disseminated red garnets. The fine-grained and sup- 
posed intrusive red rock is in close proximity with both these varieties, being 
seen in the river, both above and below where they occur, but whether 
interstratified with, or intersecting the gneiss, was not satisfactorily ascertained. 
As garnetiferous gneiss has usually been found in close proximity to the 
calcareous portions of the series, with which many minerals of great importance 
are frequently associated, and as these calcareous portions afford the readiest 
means for tracing out the intricate folds and contortions which these rocks have 
sustained, a diligent search for the limestones was made on many parts of the 
Muskoka and Petewahweh, but without success. I have heard, however, since 
my visit, that some of the rock has been burnt for lime on the north side of Cedar 
Lake, but whether from boulders or a mass in situ, seems uncertain. 

The general strike of the rocks comprehended in the first section of the 
exploration — that is on the Muskoka — is nearly N.E. and S.W., and the prevail- 
ing dip is south-easterly ; but there are numerous great undulations, indepen- 
dent of minor folds and intricate contortions, which are in some degree 
correspondingly indicated by the several great turns of the main streams. On 
the Petewahweh, however, the rocks are so generally affected by dislocation and 
disturbance, especially below Cedar Lake, that the attitude displayed by the 
stratified portions is not to be much relied on, except for short distances. 

In the valley of the Bonne-chfcre, crystalline limestone is extensively dis- 
played, associated with gneiss, mica slate, and hornblende slate. The general 
strike of the rocks on the lower part of the river varies from N. 41° E. to N. 35° 
W., the dip being easterly; but, at the second chute, where there is evidence of 
great disturbance, the general run turns nearly east and west. In the rear of the 
village of Renfrew, a little south from Hurd's Creek, a ridge of gneiss, where the 
stratification is distinctly developed, shows a dip N. 12° E. <30°. This dip 
would carry the gneiss below a ridge of crystalline limestone, which rises imme- 
diately north of the village, and appears to strike for the second chute, where 
the bed of the river is crystalline limestone. 

On the opposite side of the valley, about one mile back from the river, 
the Pinnacle Hill rises to the height of 356 feet above the upper part of the 
chute. The side and top of this hill exhibit alternations of gneiss and horn- 
blende slate, with some beds of crystalline limestone, running nearly due east 
and west with a southerly slope, at a very high angle, sometimes attaining 
ninety degrees. About half-way between the second and third chutes, where 
a section is exposed of gneiss with crystalline limestone at the base, the strike 
is at right angles to the course of the river, the dip being E. <40° ; but at the 
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third chute, a ridge of crystalline limestone occurs on the north side, ranging 
nearly east and west. 

Above the third chute, the exposures are of the older series of rocks, 
and consist of gneiss, until reaching Mud Lake, where a ridge of crystalline 
limestone again appears on the north side, about 200 yards back from the 
lake, running east and west ; but the country crossed to the south of Mud 
Lake, between it and Clear Lake, although in great part concealed, exhibits 
gneiss wherever the rock comes to the surface. The north-east side, and the 
islands at the east end of Clear Lake, are all of gneiss. 

Crystalline limestone was observed to extend along the eastern shore of 
Golden Lake, associated with coarsely crystalline beds or masses of flesh-red 
feldspathic rock, and a mixture becoming dark green from the presence of pyrox- 
ene in very large quantity, with scapolite, graphite, and mica disseminated. The 
run of the ridges on the north side of the lake is about N.N.E. and S.S.W., but 
to the southward and near the eastern end, the strata appear to bend round 
and dip S.S.E. <10° to 12°. The hills which rise over the north side of the 
lake and form the peninsula which nearly divides it, are gneiss. 

Gneiss occurs in bluffs and ridges on the river, above Golden Lake and 
at Round Lake, at the latter showing a dip from north-east to north. Running 
parallel with these ridges, and apparently r in the stratification, are masses of an 
aggregate of coarsely crystalline feldspar with quartz, which, with the adjacent 
gneiss, are cut by veins of similar character, holding grains and small isolated 
patches of magnetic iron ore. 

Crystalline limestone is quarried at Renfrew, and is used for building pur* 
poses, and for burning into lime. Although rather too coarsely crystalline to be 
used as an ornamental marble, it is sufficiently compact to dress well, and make 
a handsome and substantial building stone; it is likewise said to yield an 
excellent quality of very white lime when burnt. Portions of the limestone are 
of a flesh-red colour, which was observed particularly at the first chute, and 
at Golden Lake, where in each case the rock appears to be magnesian, perhaps 
a dolomite. 

In the country south of Round Lake, and around Lake Kamaniskaik, 
the exposures observed were all gneiss, frequently cut by large feldspathic veins, 
which in some instances, especially at the latter locality, were characterised 
by holding numerous small isolated masses of magnetic iron ore. Reaching the 
valley of the Shawashkong, the crystalline limestones are again largely displayed. 
The valley of that stream seems to run almost exactly along the strike of the 
rocks, many of the abrupt turns apparently conforming to the contortions and 
twists in the strata, until arriving at the south-west angle of the Great Bend, 
above which it crosses the measures in its north westerly course, towards Kaijick 
Manitou Lake, exposing alternations of gneiss and crystalline limestone all the 
way. 

On Kaijick Manitou Lake, and the country beyond, all the rock exposures 
observed were gneiss, and no limestone was seen throughout the remainder of the 
route, till reaching the Mudturtle Lakes, north of Balsam Lake, where it had 
been found the previous season. 

The crystalline limestones on the Shawashkong resemble in all respects 
those described in former Reports as seen in other parts of the country. The 
prevailing color is white, or white mixed with grey ; but there are also beds 
of a deep dull blue color, some of yellowish-white tinged with a flesh-red hue, and 
others having a whitish hue with a great admixture of dark green. Small spangles 
of plumbago are almost invariably found disseminated through all the varieties, 
but more especially in the white and grey colored portions, and pyroxene, 
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acapolite, tourmaline, sphene, black and white mica, and iron pyrites, are very 
generally disseminated. The blue beds were only observed at two places on 
the river, the first being near the north-west angle of the Great Bend, while the 
second was about the middle part of it, at a set of falls and rapids. In 
each case these bands were underlaid by a very micaceous dark grey gneiss, 
and over laid by white crystalline limestone. Where the rock is tinged with 
flesh-red it is probably magnesian like that of the Bonne-ch&re, while the green 
portions owe their color to the presence of pyroxene, of which mineral some 
of the beds are almost entirely composed. The latter two varieties were 
chiefly observed near the base of a section, at a short distance below the outlet 
of Kaiick Maniton Lake. 

Fouttiferous Formations. 

In the valley of the Bonne-chfere, there are three detached outlying patches 
of Lower Silurian strata, each of which lies longitudinally with the course of 
the river. The first met with, and lowest in the valley, is almost entirely on 
the south side of the river, extending from the neighbourhood of Moore's 
Creek to the head of the third chute ; the greatest breadth of this outlier is 
about a mile and a-half, the southern boundary being marked by the valley of 
Moore's Creek on the one hand, and partly by another small stream, falling in 
above the third chute, on the other. The fossils and general characteristics of 
the rock exposures here indicate strata between the Calciferous and Trenton 
formations, the latter inclusive. A section, measured at the third chute, exhibits 
the following beds in the ascending order : — 

ft. in. 
lied and green shales, with an arenaceous band interstratified, about one foot thick, weathering 

bright yellow ; a few bilobated forms, supposed to be fucoids are met with 10 

Concealed for about 20 

Green calcareous shale, dip N. 37°, E. <J3° 1 

Pale green arenaceous limestone in thin beds 1 

Park grey, very bituminous limestone in irregular beds, separated by thin pellicles of bituminous 

shale 2 

Grey bituminous nodular beds of limestone, in thin irregular layers, passing into a compact 

bed of grey arenaceous yellow-weathering limestone 3 o 

Dark grey limestone, in a strong bed, bearing some resemblance to water-lime, and holding crystals 

of ealcspar 1 6 

The same rock, but darker in color, with beds weathering yellow 1 6 

40 

The strata are then affected by a dislocation running N. 62° W., and S. 
«2*E. 

The section being continued beyond the fault, is as follows: — 

ft. in. 

Blackish and green argillaceous shale, dip N. 39°, B. <13° 17 

Pale greenish arenaceous limestone 9 

Blackish or dark brown, very bituminous argillaceous shaly limestone 1 4 

Dark brown or blackish bituminous shale 9 

Dark brown earthy bituminous limestone, weathering yellow • 1 10 

Drab and dark blue limestone, with crystals of ealcspar, in a compact bed 1 

Dark grey nodular shaly limestone 1 2 

Black and dark brown bituminous shale 1 

Green shale 2 3 

Greenish and drab colored shaly limestone, partially a whetstone bed 1 6 

Yellow arenaceous limestone 1 2 

Dark grey arenaceous limestone 1 2 

Dark grey compact arenaceous limestone, in thin beds • 1 S 

Blackish bituminous limestone, in some parts shaly 2 

Green arenaceous limestone 6 

Greenish shaly limestone 1 

. IS 
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Blackish grey silicious limestone, compact and bard, holding Cythere 6 

Thin-bedded shaly limestone, with obscure organic remains, casts of Cythere 1 6 

Bluish-grey compact silicious limestone, holding small patches of calcspar, and presenting 

fucoids on weathered surfaces. 2 6 

40 T 

At the falls, a little below where the above section was measured, there 
is a vertical exposure, displaying the following beds, in ascending order : — 

ft. «. 

Greenish shaly limestone, with shale at the top 4 

Drab colored, fine-grained, slightly arenaceous limestone, weathering yellow ; it has a conchoidal 

fracture, and is supposed to be a whetstone bed 6 8 

A yellow-weathering arenaceous limestone, with many cavities holding dog-tooth spar 7 

Pale grey, yellow-weathering arenaceous limestone, divided into beds of from 6 inches to 1 foot. 10 
Grey compact limestone, holding numerous fossils, mostly obscure, among which are ortho- 

ceratites and some turbinated shells 2 6 

Shaly limestone 8 

Beds of grey limestone, alternating with green shale 4 

28 6 

The fossiliferous rocks, which spread over the larger portion of the area 
. south of the river, are of the Chazy age, but they are surmounted by beds, 
holding fossils of the Black River and Trenton formations, at two places ; one 
of these is near the western extremity of the patch, in the south-west corner 
of the township of Bromley, the other near its centre, on '^e twenty-fifth lot of 
the fifth range of Admaston. 

The second outlying patch is first exposed on ascending the river about 
three-quarters of a mile above the third chute, and extends to the westward to 
about one mile above the fourth chute. The lower part of the section is of red 
and green shales, with occasional green and yellowish arenaceous bands inter- 
stratified, and partings of green and yellowish shale ; some surfaces have faint 
impressions of fucoids. A fault, running obliquely to the river, brings down 
a bed of arenaceous limestone, resembling the whetstone rock in the upper 

Eart of the section at the third chute, and red and green shales come up from 
elow it, further up the stream. The strata are affected in several places 
by small dislocations, and at one place a bar of igneous or altered rock — probably 
a portion of the Laurentian formation — runs across the river, bearing N. 65° 
W., and S. 55* E. 

In the valley of a brook, about one mile above the district line, red and 
green shales are exposed, with black shales overlying them, over which are beds 
of limestone, of the Chazy formation. Limestones of that age are exposed on 
the river, from above the brook up to the fourth chute, where the following 
section occurs, in ascending order : — 

ft. in. 

1. Blackish-grey bituminous limestone, a solid bed 6 

2. Dark grey limestone, in irregular beds ; it is very bituminous, and holds numerous small 

fossils 1 3 

3. Greenish-grey calcareous shale, with some thin bands of dark grey limestone 2 3 

4. Black bituminous limestone 3 

5. Dark grey nodular bituminous limestone and shale, in irregular beds 2 2 

6. Similar rock, with a strong compact bed in the middle ; the upper surface shows Columnaria 

alveolata 2 6 

1. Nodular bituminous limestone and shale 9 

8. Grey bituminous limestone, in a strong bed, with numerous largeorthoceratites 1 3 

9. Dark grey, slightly shaly limestone, portions of which are of a very fine texture 1 1 

10. Blackish-grey, very compact limestone, in one solid strong bed ....» 8 

11. Dark grey shale, with irregular thin beds of limestone containing numerous fossils, among 

which are fragments of trilobites and Cythere 5 

44 
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12. Pale grey granular limestone, with Columnaria alveolata and email spiral shells 2 4 

13. Shaly nodular limestone 1 • 

14. Compact drab colored limestone, with many corals on weathered surfaces 3 6 

15. Thin-bedded shaly limestone, with partings of shale ; there are large corals at the base, 

and encrinites on the upper surface 1 6 

16. Grey thin-bedded limestone weathering black, with fossils, chiefly encrinites, Mrypa, 

Lept&na, small corals and Orthoceras 1 6 

1 1. Thin irregular beds of blackish-grey limestone : 3 2 

18. Grey bituminous limestone, in strong beds, with Columnaria alveolata, and other corals, and 

large sized stems of encrinites 3 3 

19. Grey encrinal limestone, with Columnaria alveolata and other corals ; the lower beds are not 

well exposed 7 

20. Whitbh-grey, coarse-grained limestone, with numerous corals, and a large convoluted shell . 5 

46 2 

Still higher beds were observed a little distance from the head of the chute, 
holding Columnaria alceoUOa and other corals, and the same large-sized convoluted 
shell. 

The third and highest outlying patch continues from the foot of Jessup's Rapids, 
about three miles above the fourth chute, to the head of the Egansville Rapids. 
The breadth does not appear anywhere to be over three-quarters of a mile, 
and is sometimes less. Most of the area exhibits fossils of the Black River and 
Trenton formations, but above Jessup's farm, at the lower end of the Egansville 
Rapids, where the strata are affected by a succession of small dislocations, 
lower measures are brought up, including a bed of yellow-weathering arena- 
ceous limestone, resembling the whetstone rock of the Chazy. In the lower part 
of this bed occasional vertical cylindrical forms, resemblmg Scolithus linearis, 
were observed. 

Below Jessup's farm, fossils of the Trenton formation were found in great 

5>rofusion, and one bed was characterized by holding nodules and large angular 
ragments of black chert. At the upper end of the Egansville Rapids, Lqn 
team sericea, Chostites lycoperdon, and JLingvla were very abundant, with other 
fossils of the Trenton formation. 

Portions of the fossiliferous formations were also observed on the south side 
and at the western end of Clear Lake, all of which contained fossils of the Tren- 
ton age ; but the area over which these may spread has still to be ascertained. 

Drift. 

Large portions of the valley of each of the rivers are covered by superficial 
deposits of clay or sand, and as the latter usually occupies the surface and 
higher grounds, it spreads occasionally over very extensive areas. 

Stratified clays were found on the Muskoka, between the Lake of Bays and 
Ox-tongue Lake, at the height of about 400 feet above the level of the sea ; 
the banks there expose a section of ten or twelve feet in thickness, of drab or 
light buff colored clays, alternating with very thin layers of ane yellow or 
greyish sand. At one place, the beds are tilted, shewing a westerly dip of about 
eight degrees, in which they exhibit slight wrinkles or corrugations. These clays 
did not appear to give any effervescence in acids, but were found by Mr. Hunt 
to contain a very small proportion of lime. Coarse yellow sand overlies the clay, 
and spreads far and wide over the more level parts, generally forming the bank 
of the river, where not occupied by hard rock. On the Petewahweh, especially 
below Cedar Lake, the whole of the level parts are covered with sand, which 
in some places must be of great thickness. 

65 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



The banks of the Bonne-chfere display a great accumulation of clay at many 
parts below the fourth chute, sometimes exposing a vertical thickness of from 
seventy to eighty feet. Near the mouth oi that river, below the first chute, 
where the clays form the right bank, and are upwards of fifty feet high, they 
are chiefly of a pale bluish-drab colour and are calcareous, while other clays 
found higher up the stream, are of a yellowish-buff, and do not effervesce with 
acids. Below the second chute, buff colored clay is interstratified with beds of 
sand and gravel, the latter sometimes strongly cemented together by carbonate 
of lime, the whole being over laid by a deposit of sand. The gravel is seldom 
very coarse, although an individual boulder may occur here and there amongst 
it, and it is chiefly derived from the rocks of the Laurentian series. 

Sand is extensively distributed over the plains of the Bonnechfere, and over a 
large portion of the area between it and the valley of the Madawaska. Most of 
the valley of the Little Madawaska is covered with sand on either side, and 
the country between its head waters and Lake Kamaniskaik is one continuous 
sandy plain. Near the summit level, on the portage to Lake Kamaniskaik, a 
conical-shaped depression was noticed in the sand, measuring about 150 links 
in diameter, with a depth vertical to the area of about 60 links. As such 
symmetrical depressions are not unfrequent in the calcareous rocks of the Silurian 
and Laurentian formations, it was supposed probable that it might indicate the 
presence of limestone beneath. 

No organic remains whatever were detected characterising these drift depo- 
sits, and consequently there is no direct evidence whether their origin should 
be attributed to the action of salt or fresh water. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

ALEX. MURRAY, 

Mtutant Provincial Otologid. 



REPORT 

FOR THE YEAR 1854, 

ov 
ALEX. MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST, 

ADDMSS1D TO 

WILLIAM E. LOGAN, Esq., PROVINCIAL GEOLOGIST. 



Montreal, Uth June, 1855. 
Sir, 

During the summer and autumn of 1854, 1 was employed, as you 
were pleased to direct, in making further exploratory examinations of the mafo 
topographical and geological features of the country lying between Lake Huron 
and the Ottawa River, in continuation of the surveys of the previous year. 
The portions thus examined and surveyed are the valley of the Meganatawan 
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River and part of the coast of Lake Nipissing, with several of their more impor- 
tant tributary streams and adjoining lakes. The measurements and bearings 
were effected by the same process as on former occasions, while to insure the 
greater accuracy, a continual check was kept on the work by triangulation, when 
such could be conveniently carried on, as at Lake Nipissing ; meridian altitudes 
of the sun and moon were frequently taken to correct our latitudinal positions. 
The whole has been carefully mapped on a scale of one inch to a mile, and 
the map, with all the ascertained facts recorded on it, I now beg to submit 
for your approval in conjunction with this Report. 

GEOGRAPHICAL DESCRIPTION. 

The Meganatatvan River. 

The entrance from Lake Huron to the estuary at the mouth of the Megana- 
tawan, represented in Bayfield's chart as the Byn* Inlet, is in lat. 45° 45' 48" 
N. and long. 80° 40* W. This estuary extends nearly due east about six miles, 
with a breadth varying from five to twenty chains or upwards ; at the end of the 
distance it suddenly contracts to about two chains, and a tolerably rapid current 
is perceptible. Above the part where the river proper joins the estuary, the 
general course upwards is very nearly due east for about twenty-two miles, in 
which it makes a few southerly sweeps, and thus reaches a lake of consider- 
able size, called for distinction Wahwaskesh, or Deer Lake. Between the 
estuary and Wahwaskesh Lake there are numerous falls and rapids, alternating 
with reaches of still water, sometimes expanding into small lakes. The rise on 
the river as far as Wahwaskesh Lake is about 137 feet, making this lake 715 
feet above the sea. Within the first southerly sweep and about six miles and 
a-half above the estuary, the river is split into two branches, which reunite 
about nine miles higher up, but as the northern branch was the one followed 
through, the southern one is indicated on the map only at the junctions. 

Wahwaskesh Lake stretches due south from the general course of the stream 
for about four miles, but contracts about the middle of that distance into 
a narrow strait, only a few chains in width at some parts ; so that there are two 
open expansions, of about equal size. The main nver flows into the lake at 
its north-eastern extremity, and the course above the junction is about E.S.E., 
for about six miles, to Maple Island, where there is a succession of small lake 
expansions ; it then becomes almost due east for about four miles, and turns S. 
E. by E. for three miles more, reaching a long narrow crooked lake, called 
Aumick, or Beaver Lake, from the presence of beaver in the neighbourhood. 
Between Wahwaskesh and Aumick Lakes there are numerous falls and violent 
rapids, and the elevation of Aumick above Lake Huron is 390 feet, or 898 feet 
above the sea. Above Aumick Lake, the river becomes very sinuous, making 
short reaches to the northward, alternating with long ones pointing on the 
average about S.E. ; with many minor turns and elbows in the narrow and the 
still parts, the average of the whole would give a straight course nearly E.S.E. 
for twenty-two miles, to a turn on the main river at its most southerly part ; 
this was found to be in latitude 45° 32* 40", where the still water bad reached 
the elevation of 1084 feet above the level of the sea. 

From this point the river turns about N.N.E., and, with the exception of minor 
bends, which in some parts are numerous, it maintains that course nearly for 
about six miles. At the end of this distance it reaches a small round lake, and 
here we terminated the measurement, finding it impossible to ascend in canoes, 
beyond a short distance, by any of the various streams which empty into it. 
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The elevation of the surface of this lake, called Wahzuzke Lake, was calcul- 
ated to be 1097 feet above the sea. The main branch above Wahzuzke Lake 
falls in on the north side, and its course, as far as we were able to follow it (which 
was chiefly done on foot), points upwards in a N.E. direction ; it probably keeps 
nearly on that course to its source, which is supposed to be within a short dis- 
tance of the head waters of the Petewahweh, as shewn on Bouchette's general 
map, taken from Mr. William Hawkins' exploration of 1837. From two to three 
miles above Wahzuzke Lake, the river was found to be still and deep, exceed- 
ingly serpentine and frequently blocked up at the turns by drift timber 5 but 
beyond that distance it became rapid, and was often impeded by beaver works 
and drift wood. At the end of about four or five miles, the valley contracts 
into a narrow precipitous gorge, and the river, which has dwindled to an insig- 
nificant brook, is broken by a succession of falls. The mouth of the main 
stream, on Wahzuzke Lake, where our measurement ceased, is in lat. 45° 38* 
20" N., long. 79° 13' 40" W. 

The following is a tabular arrangement of the levels of the Meganatawan 
river above the sea : — 



Levels oj the Meganatawan River. 



Total 
Rise. Dist. 
Feet. Miles. 



Distance. 
Miles. 

Height of Lake Huron 

Kise in the estuary of the river, where 
the current is very slight, estimated 
at O.OSfoot per mile, 6 0-30 

— in the river to the first small lake, 
viz : — 

Rapids, 1-80 

Fall, 6-66 

Fall, 5-26 

Fall, 15-20 

Intermediate cur- 
rent, estimated at 

0-50 ft per mile, say 2-00 

. 4| 31-21 10| 

— — in the small lake, and above it to 
the junction of the south branch, 
or fork, the current being scaroely 
perceptible, estimated at 0-05 foot 
per mile 2 0*10 

— above the fork, where the current 
becomes strong, to the foot of a set 

of rapids and falls I 0*80 

— in a set of violent rapids and falls, 
from smooth water below to smooth 

water above, l\ 44*81 

— from the still water above the rapids 
and falls, to the still water below 
Island Lake, viz : — 

Fall, 2-40 

Fall, 7-72 

Fall, 10-60 

Intermediate cur- 
rent, estimated at 
0-50 foot per mile, 0-75 

l\ 21-47 

— — on the surface of the smooth water 

which expands into Island Lake, 

to the junction of the main stream 

at the head of the lake, estimated 

at 005 foot per mile l\ 007 17| 

58 



Height 

above the Sea. 

Feet. 

578*00 Lake Huron. 



609-51 Small Lake. 



676*76 Island Lake. 
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Total 


Height 


Pittance. 


Rise. Diet. 


above the Sea. 


Miles. 


Feet. Miles. 


Feet. 



Rise aboTe Island Lake to the upper 
fork, viz : — 

Rapid, 200 

Fall, 7*69 

Intermediate cur- 
rent, estimated at 
0*40 foot per mile, 1*60 

4 11*19 

— on the open expanse of the river 
above the upper fork, the current 
being very slight, estimated at 0*06 

foot per mile, 3$ 0*21 

— — in three rapids, from smooth water 
at the foot of the lowest to smooth 
water at the head of the highest, 
viz: — 

1st rapid, 3*64 

2d rapid, 20*66 

3d rapid, 2-00 

1| 26-20 

— above the three rapids to the outlet 
of Lake Wahwaskesh, estimated at 

0-30 foot per mile, 1 J 0'45 28* 

— on the surface of Wahwaskesh Lake, 
to the foot of the first fall above 
the lake, estimated at 0*05 ft. per 

mile, 4 0*20 

— from smooth water below to smooth 

water above the fall, 10-06 

— from smooth above the fall, to still 
water belowMaple Island, viz , — 

Fall, 34-20 

Rapid, 100 

Falls and rapid, 21 08 

Rapids, 6-42 

Intermediate cur- 
rent, estimated at 
0*50 foot per mile, 2-75 

5| 64-45 37} 

— from still water below Maple Island, 
to the foot of a succession of falls 
and rapids, viz : — 

Four small rapids 10*71 

Rapids, 1309 

Falls, 10*71 

Intermediate cur- 
rent, estimated at 
0*50 foot per mile, 2*50 

5 37*01 

— — from smooth water below a succes- 
sion of falls and rapids, to smooth 

water at their head, with short in- 
tervals of smooth water between, . . 1J 49*95 

— from smooth water above the last 
rapids to smooth water above the 
falls, at the lower end of Aumick 
Lake, viz :— 

Rapid, 0*70 

Falls, 20*39 

Intermediate cur- 
rent, estimated at 
0*40 foot per mile, 0-70 

li 21-79 46 

— — on the surface of Aumick Lake, 
from the head of the falls to the 
entrance of the main stream, esti- 
mated at 0*05 foot per mile, 5| 0-28 



714*81 Wahwaskesh Lake. 



789*52 Maple Island. 



898*27 Aumick Lake. 
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Total 


Height 


Distance. 


Rise. Diet. 


above the Sea 


Miles. 


Feet. Miles. 


Feet. 



11-57 



0-27 60 



32-78 



Rige from Aumick Lake to the junction 
of Distress River, viz :— 

Fall, 10-60 

Current below 
and above the fall, 
estimated at 0.35 
foot per mile, say 0-97 

3| 

— from the mouth of Distress River to 
the entrance of the main stream 
into the Shesheep Lake, the current 
being verjeslight, 54 

— from Shesheep Lake to the junction 
of a large tributary from the north, 
including a set of falls and rapids 
about half-a-mile below the tribu- 
tary, viz : — 

Falls and rapids, 26*73 
Current below 
and above, esti- 
mated at 0-50 ft 
per mile, say . . . 6*00 

IM 

— from the mouth of the tributary, to 
the outlet of Doe Lake, viz :— 

Rapids, 400 

Rapids, 3-16 

Intermediate cur- 
rent, estimated at 
0-50 foot per mile, 2*87 

5| 1003 78* 

— from the outlet of Doe Lake to the 
foot of a set of falls and rapids, viz :— 

1st rapid, 3-60 

2d rapid, 2010 

Intermediate cur- 
rent, estimated at 
0-50 foot per mile, 2-37 

4| 

— from the smooth water below to the 
smooth water above a set of violent 
rapids and falls,. i 

— from the smooth water above the 
last rapids to the exit of a suite of 
small lakes, viz. : — 

Rapids, 16-89 

Current, above 
and below, esti- 
mated at 0-50 foot 
per mile, 2*25 

— from exit of suite of small lakes, to 
the outlet of Wahzuzke Lake, viz :— 

1st rapid, 2-00 

2d rapid, 8*89 

Intermediate cur- 
rent, estimated at 
0*42 ft. p.mile, say 2*75 

6| 13-64 

— - on the surface of Wahzuzke Lake to 

the entrance of the main stream, 
estimated at 0-05 foot per mile,. ... 1 J 



910-39 Shesheep Lake. 



*«-l§ Dee Lake. 



26-07 



85*27 



1914 88* 108*6* Small lake. 



0*07 96* 1097-84 Wahzuzke Lake. 



The tributaries of the Maganatawan are very numerous ; several of them 
are of considerable size and importance, and are used by the Indians as routes 
of communication to various parts of the interior. Those that we ascended are 
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lererally marked on the map as the Little Falls River, the Neighick, the Dis- 
tress, and the Doe Rivers. The Little Falls River joins the main stream on 
the north side, dbout one mile below Maple Island. The upward course of the 
tfream is nearly due north for about a mile, in which distance there is a 
succession of heavy falls ; it then opens into a picturesque little lake, about a 
mile and three-quarters long, by about ten chains broad, lying nearly east and 
west, or at right angles to the course of the stream. At the eastern end of this 
lake, the creek comes in on the north side, and was followed on an almost 
due north course for about a mile and three-quarters further ; we here reached 
the latitude 46° 44' 19\8 N., and stopped at another set of falls. 

The Neighick falls into the main nver on the south side of Aumick Lake, 
near its western end, flowing with a gentle current through a marsh, for about 
thirty chains ; above this it opens into a beautiful lake, bounded on all sides by 
lofty and picturesque hills, indented by deep marshy bays, and dotted here and 
there with small rocky islands. At tne southern end of the lake, the stream 
eomes in, after having flowed sluggishly through a vast marsh, bounded on each 
ode by hills. It was followed in an upward course S.S.W. for about three 
miles, all through marsh, but at that distance the valley becomes narrow, being 
not much more than ten or twelve chains wide, and the stream a little farther 
op begins to show some rapidity. But at this part we found ourselves obliged 
to turn back, in consequence of the impediments in the river. From the numer- 
ous remains of hunting and fishing apparatus observed on this stream, it appear- 
ed evident that it is much frequented by the Indians ; from its position it must 
be one of the principal waters followed from Sahwanegah River, where a 
tribe is settled, to the trapping grounds in the interior, and to Lake Nipissing. 

The Distress River joins on the north side, at the great northern elbow, about 
two miles and a-half above Aumick Lake, and about half way between this and 
Shesheep Lake. For many miles of its course it flows sluggishly through marsh 
or swamp, in a wide open valley, with low pine-clad hills on either side. 
The general bearing upwards is from N. by E. to N.N.E. for about seven miles 
in a straight line, reaching the latitude 45° 44' 39" N. ; here it becomes rapid, 
and, at the time of our visit, was no further accessible for the canoes. During 
the freshets of spring, the stream is used as a communication to and from 
Lake Nipissing ; the stream which forms the continuation of the route on the 
northern side of the watershed flows into the French River, a short distance be- 
low the falls of the Chaudiere. 

Doe Lake is connected with the main river by a rapid stream, only about 
thirty chains long, which joins on the south side, at a considerable elbow. 
a lat 46° 34' 6" N., long. 79° 27' W., nearly. The lake is divided into 
two open expansions, connected by a narrow strait running transversely to the 
general coarse upwards ; this is a little west of south, and the entire length in 
a straight line, is a little over five miles. The continuation of the principal 
stream comes in at the south-western extremity of the lake, and its upward 
course is a little south of west for from two to three miles in a straight line. 
In this distance it flows through an immense marsh, and then bending to the 
southward, it becomes rapid, and is occasionally broken by falls. 

like other parts of the country where rocks of the Laurentian age occupy the 
surface, the region of the Meganatawan and its tributaries contains much Darren 
sad rocky land, not likely to become of any great agricultural importance ; but 
"* are nevertheless many and extensive tracts, where the indigenous growth 
aks a fertile soil, and the contour of the ground offers no serious impedi- 
to culture and improvement. Pine, both red and white, abounds almost 
snrerywhere ; and the facilities for the application of water-power to machinery 
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are in most parts ample. The entrance to the estuary from Lake Huron, indi- 
cates only the most dreary sterility, but on ascending a few miles, patches of 
good land are observable, bearing maple, elm and other hard-wood trees, with 
a sprinkling of good-sized pine. 

Between the estuary and Wahwaskesh Lake, flats of good hard-wood land 
occur in many parts, and they were especially observed on the great island 
formed by the splitting of the river into the two channels which have been 
mentioned. South of Maple Island also, much of the soil appears to be pro- 
ductive. At the north-west end of Aumick Lake, there is an extensive growth 
of maple, mixed with other hard- wood trees and good-sized pine, and to this 
locality the Indians annually resort to make their supply of maple sugar; but 
the best tract of all, so far as we had an opportunity of judging, is on the 
Doe River, from three to four miles above Doe Lake, where the land is 
tolerably level, and nearly all clothed with hardwood. This hardwood 
country appeared to me to extend northward, nearly all the way to the main 
river ; but over the southern expansion of Doe Lake the hills are elevated and 
abrupt, and consequently less accessible than the rest of the area for the pur- 
poses of cultivation. 

Tracts of hardwood land extend still higher up the main stream than Doe 
River, and maple groves were by no means uncommon, so far as we followed 
its course. Above Wahzuzke Lake, there is a sugar bush, which appears to 
have been long a resort of the Indians, for the double purpose of trapping during 
the winter months, and making a supply of sugar to return with to their homes 
in the spring. 

The greatest drawback to the settlement of the Meganatawan is its natural 
inaccessibility, and in this respect it contrasts very unfavorably with the Muskoka 
described in last year's Report. After leaving the estuary, the river is frequently 
broken by long furious rapids, which at certain seasons are far too shallow to 
admit of being safely run downwards, and this necessarily involves long, tedious 
and often difficult portages, both ascending and descending. The Muskoka, on 
the other hand, rises by a repetition of heavy vertical or nearly vertical falls^ 
which are easily obviated by portages not often exceeding a few chains. As 
in the early stages of settlement the course of the river is the route that would 
naturally be resorted to for intercommunication, it is to be feared that suclJ 
serious obstacles will stand greatly in the way of the improvement that much o\ 
the country in the valley of the Meganatawan is susceptible of receiving. 

Among the wild animals belonging to the region, deer appear to be in ffrea 
abundance ; while bears, beavers, otters and other smaller animals hunted fo 
their fur, are still in considerable quantity. The waters abound in fish of van 
ous species ; brook or speckled trout, black and yellow bass, pickerel or pike 
are to be found at one part or another, but the first of these appear to be peculia 
to the higher portions of the main river and its tributaries. 

Lake Nipisting. 

The survey of Lake Nipissing was commenced at the point where the med 
surement of the French Kiver ceased in the autumn of 1847, and was carriq 
along the south coast to the eastern extremity of the lake, where it was joined 
with your survey from the Mattawa of 1846. Thence the northern coast wij 
followed to the north-west angle of the lake, where we found ourselves compel 
led to abandon further measurement, the season, at the time we reached th 
place, being very far advanced, and the weather having become extreme! 
inclement. 
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Longitudinally the great body of the lake lies as nearly as possible due east 
and west ; the eastern end is open and exposed, having only two groups of islands 
near the middle, while the western extremity is completely filled with islands, 
» that it is scarcely possible to distinguish them from the main land, without 
following the coast. Entering the lake from the French River, the nearest points 
on the north and south sides are only seven miles apart ; but opening into deep 
bays further east, the lake expands to the breadth of twelve miles or upwards, 
and from the heads of the principal bays opposite to one another, measures eight- 
een miles. 

The total length of our measured distance from east to west, or rather from the 
head of the south-east bay to the head of the north-west bay, was forty-one 
miles. The most southern part of the lake at the east end is in lat. 46° 7' 45" 
N., at the head of a long bay filled with [islands, into which an important 
stream falls, described hereafter; the most northern, where another large 
tributary falls into a wide open bay, reaches lat. 46° 22' 32" N.; the eastern 
extremity is in longitude, by account, 79° 26' W. ; and the western in 80° 16' W., 
nearly. 

The principal streams crossed on our survey, which fall into Lake Nipissing 
are the Nahmanitigong, or Red Chalk River, the South River, the Little 
Mattawa or the Vases River, the Silver River, the Sturgeon River, and the 
stream falling in at the north-west angle, where we ceased our measurement. 
The first of these falls into the south-east bay ; the next into the eastern bay ; 
the Vases, at the east end of the lake, north of the east bay ; Silver River, into 
the great north bay ; the Sturgeon River, on the north side, almost directly north 
from the outlet of the French River ; and the last, as before stated, at the north- 
west angle. 

The south coast of Lake Nipissing, at the eastern end, is bold and exposed, 
the land rocky and barren, bearing chiefly a scanty growth of dwarf evergreens, 
among which there is a small scrubby tree, called by those familiar with the 
country bastard spruce, being the same plant which I have erroneously termed 
pitch pine in former Reports. This tree, in every instance where I have 
hitherto seen it, seems to select the very poorest spots of soil for its growth 
or to cling by its tough and tenacious roots to the rents and seams of the naked 
rock. 

The greater part of the north and east coasts is very low, descending to the 
water's edge in broad and low sand beaches ; these, shelving out far mto the 

! lAe, at a very small slope, render the approach to the shore, especially during 
westerly winds, a matter of considerable difficulty, even for small bark canoes ; 
tod as the mouths of the rivers and brooks, which are frequently deep, a short 
Stance back from the lake, are sometimes crossed by a broad bar of quick sand, 

, J^e trouble is likewise experienced in following the beach on foot. West 
from the great north bay, where the Silver River comes in, the coast becomes 
toore irregular, giving a deeply indented outline of alternating sharp rocky 

Ginte and low sandy bays, while islands and small rocky islets stud the 
& along the shore. The mouth of the Sturgeon River is an enormous marsh, 
tod many extensive marshes occur at the heads of the principal bays, thence 
to the westward. 

There are several Indian habitations on Lake Nipissing, all of which 
■fc on the north and east sides, and a Hudson's Bay Company's post is 
*tablished on the Sturgeon River, about two miles above the entrance. At 
*ch of the inhabited places a small amount of cultivation has been attempted, 
which, judging from the samples of potatoes I saw, has not been altogether 
^ccajsfiu. The soil is for the most part light and sandy, but much of it of 
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good quality, yielding good-sized hard-wood trees, mixed with pine. The hig] 
eshets of spring, according to Mr. Sauv6, the master of the post at Sturgeoi 
River, are the most serious obstacles to cultivation, as it is not unfrequent a 
that time of the year, to have the water rising over the lower sills of hi 
house, at least ten feet above the level of the river prevailing at the time w< 
saw it in the end of October. 

Cranberries are a great source of revenue to the Indians of Lake Nipissing; 
these growing in almost incredible quantities in the great tracts of mar&l 
which surround the lake, are gathered during the fall of the year, and sold 
in barrels to the various traders of Lake Huron, many of whom come pur- 
posely to procure them. This large supply of cranberries, together with fun 
of all kinds, and birchbark canoes which are acknowledged to be the verj 
best of their kind, both in build and material, is brought from Lake Nipissing 
to Lake Huron, and appears to have given to Indian craft in that remote region 
an impetus not often seen elsewhere. The people are for the most part tole- 
rably cleanly, healthy, and thriving ; and what is as good a mark as any, 
especially amongst Indites, they seem in general to be occupied. Their little 
huts are tidy and orderly, and have an air of comfort about them which I 
scarcely have witnessed amongst Indians anywhere else. 

A group of islands called the Manitous, lying out near the middle of the lake, 
towards its east end, appear to contain some good hardwood land ; and on 
them, I was informed, the Indians annually make a considerable quantity of 
maple sugar. They also procure limestone from these islands for the purpose of 
building and making mortar. 

Sugar is manufactured also on Iron Island, which lies about mid-way between 
Dukis' Point, one of the Indian settlements at the western extremity of the 
great north bay, and the French River. On Iron Island there are patches of 
good soil, although much of it is considerably encumbered with boulders. 

The course of the Nahmanitigong or Red Chalk River, ascending from the 
south-east bay, is about S. E. by £. for about three miles ; then presenting a 
set of falls, and making a short southerly bend, the general direction beart ( 
upwards nearly due east, for from six to seven miles ; it then turns southerly! 
and keeps a nearly due south general course for about twelve miles in a straigh* 
line, making numerous and complicated meanders in the distance, which reach 
lat. 45° 56' 41" N., where we stopped the exploration. 

In the easterly bearing or lower part of the stream, there are nine sets 
falls and rapids, giving a total rise, including an allowance of 0*50 foot per mi 
for current, of 135*07 feet above Lake Nipissing ; in the southerly bearu 
part there are seventeen sets, great and small, which with the same allowam 
for current amount to 292*42 feet more ; placing the highest part reached 
an elevation of 427*49 feet above Lake Nipissing, or 1074*49 feet above tl 
level of the sea. The tributaries of this river are mostly small, the vol 
of water on the main stream, where it is still, seeming scarcely to diminisi 
all, as far as it was followed. Between the various falls and rapids, th 
river is still and deep, and broad flats of good land extend on either side. Th 
hills which bound the valley are frequently several miles apart, and bear 
large proportion of hardwood trees, mixed with pine. 
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The following is a tabular vie^y of the rise on the Nahmanitigong River : — 



Levels of the Nahmanitigong River above the Sea. 

Height 
above the Sea. 
Feet. 
647-00 Lake Nipissing. 



Total 

Pittance. Rue. Diet. 

Miles. Feet Miles. 

Height of Lake Nipissing, 

Rise from the junction with Lake Nipis- 
sing to the smooth water below the 
lowest fall, estimated at 0-50 foot 

per mile, 3*65 1*78 

— — from the smooth water below to the 

smooth water aboTe the fall, 0*01 7*59 

in smooth current above the fall,. . . 1*40 0*75 

in a rapid from smooth water be- 
low to smooth water above, 0-74 27*78 

— in current estimated at 0*50 ft. per 

mile, 0*40 0*20 

— in a fall from smooth water below 

to smooth water above, 0*05 43*62 

in current above, estimated at 0*50 

foot per mile, 0*40 0*20 

in a fall from smooth water below to 

smooth water above, 0*11 35*03 

— — in current, estimated at 0*50 ft. per 

mile, 0*51 0*26 

- in a rapid from smooth water below 

to smooth water above, 0*05 2*50 

in current estimated at 0*50 ft. per 

mile, 0*30 018 

in a rapid from smooth water below 

to smooth water above, 0*04 1*50 

in current estimated at 0*50 ft. per 

mile, 0*40 0*20 

in a rapid from smooth water below 

to smooth water above, 0*10 7*58 

in a rapid above the last, from 

smooth water below to smooth 

water above, 0*10 2*50 

- in current, estimated at 0*50 ft. per 

mile, 0*24 013 

in a rapid from smooth water below 

to smooth water above, 0*10 2*00 

- in current, estimated at 0*50 ft. per 

mile, 2*54 1*27 



1104 



in current and two small rapids : 
1st rapid, 0*50 
Current in 
3-65 miles, 1*83 
2nd rapid, 0*70 



135-07 11*04 78207 Great ElboW. 



3*69 



• in current estimated at the rate of 

0*50 foot per mile, say 0:20 

» in a rapid from smooth water below 
rapid to smooth water above fall : 
Rapid,.... 0*30 

Fall, 27*59 

012 

» in current, estimated at 0*50 ft. per 
mile, 1.95 

- in fall and rapids from smooth water 
below to smooth water above, 0*10 

- in current estimated at 0*50 ft. per 
ttSe, say 0*70 

- in a mil from smooth water below 

to smooth water above, 0*01 

- in current estimated at 0*50 ft. per 
310 



3*03 
012 

27*89 
0-98 

22-61 
0-36 

18-30 
105 
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Total Height 

Distance. Rise. Dist. above the Sea. 

Miles. Feet. Miles. Feet. 

Rise in falls and rapids from smooth 

water below to smooth water above, 0-12 6' 76 

8-99 8110 20-03 86317 

— in current estimated at 0*50 ft. per 

mile, 0*63 0*32 

in falls and rapids from smooth 

water below to smooth water above, 0*50 8*91 

in current, estimated at 60 ft. per 

mile, say :... 1-40 0*15 

— in a fall from smooth water below 

to smooth water above, 0-40 8.81 

in current estimated at 0-50 ft. per 

mile, 1*88 0*94 

in a rapid frem smooth water below 

to smooth water above, 0*07 1*50 

— in current, estimated at 0*50 ft. per 

mile, 0-31 0*16 

— in falls from smooth water below to 

smooth water above, 0-05 23*33 

— in current estimated at 0*50 ft. per 

mile, 0*24 12 

in rapid from smooth water below 

to smooth water above, 0*17 7*00 

in current, estimated at 0*50 ft. per 

mile, 0-43 0*22 

in fall and rapid from smooth water 

below to smooth water above, 0*40 43*79 

in current, estimated at 0*50 ft. per 

mile, say 1*17 0*59 

— in a rapid from smooth water be- 
low to smooth water above, 0*04 1*00 

— in current, estimated at 0-50 ft. per 

mile, say 0*14 0*08 

in a fall from smooth water below 

to smooth water above,. 0*10 8-80 

— in current, estimated at 0*50 ft. per 

mile, 2*43 1*22 

in succession of rapids and falls 

from smooth water below to smooth 

water above, 030 65*18 

— . in current above falls, where the 

measurement terminates along the 

course of the stream, which is very 

sinuous, and frequently jammed with 

drift wood, 416 208 

in succession of falls, from smooth 

water below to smooth water above, 0*20 36*52 

1502 211*32 35-05 1074*49 Lat. 45° 56' 41" 

North. 

The South River, which falls into the east bay by a fine cascade about thirty 
feet high, was ascended only a few hundred yards. Above the falls it is 
still and deep, carrying a breadth of about a chain. 

The Vases, or Little Mattawa, called so as being the direct route to the branch 
of the Ottawa called the Mattawa, was ascended to the first portage, about three 
miles up the stream ; but as it has already been described in your report of 1846, 
further mention of it here is perhaps unnecessary. 

The Silver River falls into the great north bay with a tolerably swift current, 
and with a breadth at the exit of upwards of three chains. It contracts a little 
way up, and the course ascending is nearly due north for from a mile and a-half 
to two miles, where thef e are falls. I was informed by the Indiaps that above 
the falls it turns easterly, and at no great distance opens out again into a 
series of lakes, fed by a multitude of small brooks, none of which are navigable 
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for any considerable distance. There is said to be a portage to the lakes from 
the Indian village at the east point of the great north bay. 

The Sturgeon is a very large river ; at the Hudson's Bay post, where the 
current is very perceptible, the breadth is upwards of four chains, and there 
is a large body of water. It is said to proceed from Lake Temagamang, 
about half-a degree of latitude due north from the post, and to be very rapid 
and difficult to navigate. It is used however as a toute by the Hudson's Bay 
Company between Lake Nipissing and Lake Temiscamang, and is the most direct 
means of communication with the upper Ottawa on the route to Hudson's Bay. 

The stream at the head of the north-west bay was not followed ; it comes 
into the lake over a fall, above which there is a scarcely perceptible current, 
having a. breadth of from twenty-five to thirty feet, the course bearing away 
to the .westward. 

DISTRIBUTION OF THE FORMATIONS. 
Laurenlian Series. 

With the exception of a few small outlying patches of Lower Silurian strata on 
the islands of Lake Nipissing, the Laurentian series occupies the entire surface of 
the region explored during the season. The rocks of the lower part of the 
valley of the Maganatawan, below Wahwaskesh Lake, are fine-grained grey or 
reddish gneiss,, with occasional layers of whitish quartzite and mica slate ; the 
strike is for the most part at right angles to the course of the river, the dip 
varying from a little north of east to southeast. In some parts, the gneiss holds 
small pink and brownish garnets, and these were particularly observed at the 
falls below Island Lake, about half-way between the estuary and Wahwaskesh 
Lake. At the second falls above Wahwaskesh Lake, there are beds of greenish 
gneiss, apparently pyroxenic, interstratified with beds of red and grey gneiss, and 
with mica slate. 

At Maple Island bands of white crystalline limestone occur, separated 
by gneissoid beds, some of which hold pyroxene giving them a green co- 
lour, with numerous small pink garnets. The run of the calcareous bands is 
nearly due north and south, with an easterly dip at a very high angle or occa- 
sionally vertical. They were traced to the southward, for about a mile and 
a-half from the main river, where the rock becomes concealed by dense 
vegetation ; and to the northward they were found on the Little Falls River, 
coming out in large volume at the highest set of falls that we visited, a little 
over two miles due north from the most northerly point of Maple Island. 

At the south end of Neighick Lake, the gneiss is very much shattered, 
and is penetrated by large veins of a very coarse-grained aggregate of quartz 
and feldspar. There are portions of a rock also at the south end of the 
same lake, of a mottled dark bottle-green and white, the constituents being 
chiefly dark green pyroxene and white quartz, sprinkled occasionally with 
small pink garnets. The rocks seen on the Distress River, where the rapids 
begin, appear to "dip south-westerly, but on the main river, a short distance 
above the junction of the same stream, where the strata are very" regular, 
it is N. 70° W. <30°. About three miles higher up the main river, on She- 
sheep Lake, where bold and nearly vertical cliffs rise on the south side, the 
strata seem to dip to the south-west 

At Doe Lake, the strata are very much disturbed, and shew frequent folds 
and contortions, but the general run of the ridges and strike of the strata tend 
east and west. The rock at the strait, which is micaceous and very fine 
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grained, shews a dip S. 8° E. <33°. Veins composed of quartz and feldspar 
are of frequent occurrence ; some are of large size and very coarse grained, 
and they run for the most part parallel, or nearly so, with the strike of the 
rocks. 

Above the junction of Doe River the rocks at the rapids were usually more or 
less garnetiferous, and presented southerly and easterly dips. At Wahzuzke Lake 
the dip was sometimes a little to the west, at others a little to the east of 
south ; but the general trend of the hills and ridges being nearly N. E. and 
S.W., it is possible the strike of the strata corresponds, and that the average 
dip is S.E. 

On the south coast of Lake Nipissing, between the French River and the 
Nahmatiitigong, the gneiss, which is usually of a red color, dips southerly, often 
at an angle under fifteen degrees ; while further in the interior, as seen on the 
banks of the upper reaches of the Nahmanitigong, where the rock is almost 
invariably garnetiferous, it is nearly flat, and that attitude appears to be more 
or less maintained, as high up that river as our survey extended. 

The gneiss of the south-east coast, between Nahmanitigong and South Rivers, 
is everywhere highly disturbed, being intersected in all directions by intrusions 
of trap, and frequently cut by quartzose or feldspathic veins. On the islands 
in the eastern bay, crystalline limestone occurs ; it also is very much disturbed 
by trap, and it lies in such confusion that the bedding cannot readily be dis- 
tinguished. The general run appears to be about E.S.E, and W.N.W., but the 
dip could not be determined with any degree of satisfaction. The character of 
the trap is various ; it occurs sometimes as a very fine grained greenstone ; 
at others, it is of a jaspery texture and a red or pinkish color, and it occasion- 
ally assumes a concretionary fonn, presenting dark green pyroxene in a calca- 
reous matrix, with large scales of black mica # and iron pyrites irregularly dissemi- 
nated through the mass. Patches and small masses nolding grains and speckfc 
of magnetic iron ore were found both in the gneiss and in the trap. 

Where the rock comes out at the points on the eastern shore, it usually 
exhibits finely laminated layers of deep red and dark grey gneiss, the general run 
of which tends towards N.W. and S. E. dipping northerly, but making several 
undulations. The north and north-east sides of the most western of the Manitow 
Islands shew great disturbance, and display masses of trap mixed up with and 
penetrating the gneiss. At Iron Island, crystalline limestone occurs, interstra- 
tified with, and cut across by trap, the general strike of the beds being very nearly 
W.N.W. and E.S.E. with a dip to the northward. On the north side of Iron Is- 
land, apparently overlying the great mass of crystalline limestone, the strata are 
mostly of a red or green rock, weathering black, alternating with pale red jas- 
pery trap and thin white calcareous beds or veins, all of wnich are cut across, 
nearly at right angles, by trap. Beds or intrusions of trap, assuming the con- 
cretionary character also occur here. 

Small masses of specular iron ore are common to most of the rock in the 
island, and in the crystalline limestone there is a verv great display of it. For 
a breadth of about forty yards along the cliff on the east side, the rock holds 
masses of the ore of various sizes, sometimes running in strings of an inch thick 
or upwards, and at other times accumulating in huge lumps some of which pro- 
bably weigh over half-a-ton. The beach near the outcrop is strewed with masse* 
of all sizes, from great boulders, weighing several hundred pounds, to small 
rounded pebbles, not bigger than marbles. The limestone with which the iron 
ore is 4 associated is frequently cavernous, and the crevices and smaller fissures 
are thickly lined with crystals of blue fluor-spar and red sulphate of barytes or 
cockscomb-spar. 
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Crystalline limestone crops out on the opposite or west side of the island, 
and judging by the strike of the north-side, it must correspond with that holding 
the iron ore on the east. The same minerals were found disseminated through 
the rock and strewed upon the beach. At the extreme south-west point of 
the island the rock is again crystalline limestone, and a long beach running out 
from it to the westward, is perfectly covered with boulders of specular iron 
ore. Iron ore occurs also at tne south-east point of the island, although not in 
such great abundance, and only in detached masses strewed upon the beach. 

On the north shore, from Dukis* Point westward, and on the islands off that 
part of the coast, the jnieiss is mostly of a red color, and contains magnetic iron 
ore in patches and small masses, sometimes thickly disseminated both in the strata 
and the veins cutting them. A very fine-grained dark blue slate was seenalso, 
in large loose irregular blocks along the south shore of thS* north-west bay, 
which appeared to be of a character rendering it fit for whet stones. The strike 
of the gneiss at the north-west indentation of the lake corresponds with that 
of Iron Island, being nearly W.N. W. and E.S.E., with a dip at a high angle to 
the northward. 

Fossiliferous Rocks. 

A small exposure of fossiliferous strata was found in the most western island of 
the Manitou Group, resting unconformably on the gneiss and trap, which consti- 
tute the larger portion of the island ; the section, which is not over six feet thick 
altogether, is based upon a bed of silicious limestone holding Orthaceras, with a 
few other obscure fossils and small angular fragments of the altered rock on which 
it rests. Over the silicious bed are alternations of blue and grey limestone and 
shale, holding numerous fossils, among which are orthoceratites and shells both 
univalve and bivalve, but all too obscurely defined to admit of correct identifica- 
tion ; the orthoceratites, which are very numerous in all the beds, strongly resem- 
ble the Ormocerastenuijilum of Hall, given by that author as a characteristic species 
of the Black River formation. These beds occur on the south west end of the 
island, and shew a gentle dip to the S. W. 

On the west side of Iron Island, beds of red and grey sandstone rest unconfor- 
mably on gneiss and crystalline limestone, dipping at the north end of the ex- 
posure, S. 30° W. <4°, and at the south end S. 75° W. <3° to 5°. The lowest 
beds of the sandstone are red, with small round green spots occasionally 
dotted over the surface ; the sandstones are coarse grained and the beds vary 
^in thickness from six inches to two feet. The upper beds are yellowish-grey 
and sometimes whitish, and occasionally appear to be slightly calcareous ; they 
are mostly of coarse grain, at times becoming a fine conglomerate. Small sul>- 
spherical concretions are common to the upper beds, and on one occasion an 
impression resembling the obscure cast of an orthoceratite was observed 
on an exposed surface. Some of the beds are probably well adapted for grind- 
stones. 

The greatest thickness exposed on the beach is from ten to twelve feet, but 
the side of the hill facing the west, which was about seventy feet or upwards 
over the level of the lake, is chiefly of sandstone, some of which may be additional 
strata. Large angular masses of fossiliferous limestone are strewed on the beach, 
having been removed apparently no great distance from their parent beds ; they 
probably occupy a portion of the bottom of the lake. The character of the 
fossils in those masses appeared to be of the Chazy age. 
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Drift. 

Stratified clay was found on the banks of the Meganatawan at several parts, 
the highest well exposed section being above the second long rapids, east of 
Doe Lake. The color of the clay is a brownish-drab ; it is very tenacious 
and gives no effervescence with acids. The highest exposure of clay on the 
Meganatawan was calculated to be a little upwards of a thousand feet 
above the level of the sea. 

A fine strongly tenacious clay occurs on the Nahmanitigong, near the main 
elbow, where the upward course of the river turns to the south ; the colour of 
the clay is chiefly a pale drab or buff, but bands of reddish clay are interstrati- 
fied, and some of pale blue overlie the whole. Associated with the drab colour- 
ed clay are numerous small sub-spherical calcareous concretions, which were 
suspected to be formed rdund a nucleus of something organic, but no remains 
were detected. The clay enclosing the concretions appeared to be purely 
argillaceous, and gave no effervesence with an acid. The section was estimated 
to be 710 feet above the level of the sea. The clays of the interior are usually 
overlaid by a deposit of coarse yellow sand. 

Among the boulders on Lake Nipissing, many were observed to be of a slate 
conglomerate, and they were frequently of very great size ; in their aspect and 
general character these have a very strong resemblance t^the slate conglomerate 
of the Huronian series, from which in all probability, they are derived. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

ALEX. MURRAY, 

Msutant Provincial Geologist. 



REPORT 

FOR THE YEAR 1855, 

Of 

ALEXANDER MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST, 

ADDRKSSBD TO 

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST. 



Woodstock, 1** March, 1856. 
Sir, 

Previous to your departure as one of the special commissioners 
representing Canada at the Great Industrial Exhibition of Paris, you were 
pleased to suggest that I should again visit certain districts of the western portion 
of the Province, hitherto only partially examined, to trace out the boun- 
daries of the several geological formations, in as minute detail as circumstances 
would permit. 
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In accordance with this suggestion, after having visited a few parts east of 
Toronto to examine certain sections of rock strata which I had not previously 
seen, near the junction of the Trenton limestone with the Utica slate, I proceed- 
ed to make an excursion through portions of the Huron and Western Districts, 
accompanied by Professor James Hall, of New- York, whose intimate knowledge 
of the palaeontology and mineral character of the corresponding strata in the 
neighboring state was of the greatest assistance in the examination, and enabled 
ns definitely to determine the geological age of the highest of the ancient rocks 
of Western Canada. 

Upon my return from this excursion, I made preparations for another 
expedition to Lake Nipissing, in order to complete the survey of that lake, 
commenced the previous season. Having furnished myself with the necessary 
supplies at Toronto, I proceeded to Shi-bah-ah-nah-ning on the north shore 
of Lake Huron, where I had already bespoken a party of Indians to meet 
me. There being no established mode of conveyance at the time, I was about 
to cross Lake Huron to Shi-bah-ah-nah-ning, I was spared much time and 
inconvenience through the kind assistance of the Honble. Mr. Killaly, who 
directed that the Iroquois yacht, then employed by Mr. Robinson, the engineer 
in charge of the construction of light houses, should be put at my disposal 
to take me to my destination, which was done accordingly. 

The survey of Lake Nipissing was commenced at its outlet into the French 
River, above the Chaudifcre Falls, and thence carried around the west coast, 
closely following all the sinuosities, to the point at the north-west extremity, 
where the measurement terminated in 1854; it embraced at the same time as 
much as possible within that distance, all the larger islands and prominent 
topographical features which characterize the borders of the lake. Finally, 
after ascending a large tributary of the French River, of which a sketch was 
taken, the season's work was terminated by making a measurement of the eastern 
outlet of the French River into Lake Huron. 

FOSSILIFEROUS ROCKS OF WESTERN CANADA. 

Trenton Limestone and Utica Slate. 

The geological features of the western country, as described in former Reports, 
although generally correct, still require a certain amount of modification, where 
the detail has not hitherto been minutely followed out. A section occurs near 
the shore of Lake Ontario, about a mile south of the village of Oshavva, in the 
township of Whitby, by the road leading to Oshawa harbour, in which are 
displayed black bituminous shales holding Triarthus Bcckii, Orthoceras, and 
other characteristic fossils of the Utica slates ; the dip of the shales is nearly N. 
<5°., and passing below them there are beds of blue limestone, with the fossils 
peculiar to the Trenton formation. 

Again, in the quarry recently opened for building material bv the Grand 
Trunk Railroad contractor, at Bowmanville, the upper beds of limestone are 
overlaid by similar black shales, with the same Utica slate fossils, shewing 
a strike between th£two places nearly north-east and south-west, with a north- 
westerly dip. As the general run of the formations between Georgian Bay 
and Lake Ontario is from north-west to south-east, at nearly a right angle to the 
strike of the exposures just mentioned, with a contrary dip, it is clear that an 
undulation occurs, forming a small synclinal to the north of these, the oppo- 
site and southward-dipping side of which is probably near the elevated ndge, 
south of Scugog Lake. As frequently remarked in previous Reports, however, 
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the enormous accumulation of drift which here conceals the older rocks, 
renders it impossible to follow the outcrops with more than a fair approximation 
to the reality. 

Hamilton and Portage and Chemung Groups. 

In my Reports of 1848-49, and 1850-51, the black bituminous shales which 
were observed at Kettle Point, on Lake Huron, and at the flour mills, on 
the Sydenham River, are described under the head of the Hamilton formation. 
The shales in those instances are either altogether destitute of organic remains, 
or hold only forms of plants and obscure shells of species not then described, and 
being in each case immediately underlaid by beds of limestone, in which 
Spinfer mucronatus and other characteristic fossils of the Hamilton group are 
abundant, it was inferred that the shales belonged to the group. Mr. Hall, 
however, on seeing the section at Kettle Point, expressed it as his opinion that 
the rocks were the lowest measures of the Portage and Chemung group, and 
this opinion was further confirmed by our subsequently finding a nearly complete 
section of the Hamilton group on the banks of some of the tributaries of the 
River Sable, (south) shortly afterwards, on the twenty-fifth lot of the third 
range of Bosanquet. On the banks of a small tributary of the Sable, the fol- 
lowing section was measured in ascending order : — 

feet. 

1. A slope or talus over the stream 25 

2. Grey calcareous shales with Spirifer mucronatus and numerous fossils * 4 

3. Bed of compact encrinal limestone 2 

4. Soft shales, thinly laminated next the limestone, filled with fossils, among which CystiphyUum 

cylindricum (Hall's Rep. 4th Dist. N. Y.) is very abundant ; the upper, part decomposes 
into a clay, and fossils are found in the decomposed edges 20 

5. Decomposed shale or clay, not well exposed 80 

6. Grey encrinal limestone, weathering into small lenticular fragments, and holding bivalve 

shells, corals and encrinites 2 

133 

At Jones' mill, on the third lot, south boundary of Bosanquet, on the bank 
of a small tributary of the Sable, another section is exposed, which in ascen- 
ding order, is as follows : — 

WET. 

1. Brownish grey- weathering shales, holding Spirifer mucronatus in great abundance, and a 

few other bivalves and corals 25 

2. Encrinal limestone * 2 

3. Decomposing shale, with Cyttiphyllum, 3 

30 

At Austin's mill, on the fourth lot of the first range of Bosanquet, on another 
small creek, there is a corresponding section, where the encrinal limestone which 
fonns the uppermost layers of the exposed strata, is about five feet thick. Be- 
low the encrinal limestone, the shales are characterized as at the other places by 
a profusion of Spirifer mucronatus ; and in the bed of the creek at a level probably 
about fifty or sixty feet lower than the upper limestone bed, there is a baud of 
hard and compact arenaceous limestone, about seven inches thick, underlaid by 
black shales holding At?-yjta, Leptctna and Chonetes. 

The overlying bituminous shales of the Portage and Cheming group were 
found at two localities not observed previously ; one in the bed of a stream sup- 
posed to the north branch of Bear Creek, near Kingston's mills, on the seventh 
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lot of the third range of Warwick ; and the other at Branon's mills, on the 
twentieth lot of the seventh range of Brooke, in the bed of the east branch 
of Bedr Creek. In each of these instances the shales are characterized by sphe- 
rical concretionary calcareous nodules and masses, as at Kettle Point; but 
with the exception of some rather obscure scales of fish, which were found 
at the exposure in Warwick, no fossils were discovered at either place. The 
debris of the Hamilton shales with Spirifer mucronatu*, Atrypa and corals, were 
found abundantly among the drift ; and large masses of the encrinal limestone 
lay at the bottom of the creeks, and in the surrounding country. 

In mv Report of 1848-49, the clays of the township of Plymton, on the 
shore of Lake Huron, are described under the head of Drift, and the fossils in 
the limestone pebbles are represented as those peculiar to the Corniferous for- 
mation; a comparison of the Plympton fossils with the collection of the present 
year however tends to shew that the clays and organic remains in the limestone 
are derived from the ruins of the decomposing shale of the Hamilton group, 
while the pebbles of quartz, granite, and altered rocks, are portions of the lake 
drift. It appears highly probable that a large portion of the clay country in the 
neighbourhood of Chatham, and at the mouth of the Thames, takes its argilla- 
ceous character from the same source, and that the limestone fonperly mentioned, 
but not yet examined, which occurs in Harwich, belongs to one oi the beds of 
encrinal limestone of the Hamilton formation. 

The result of the evidence thus obtained leads to the conclusion that the trough 
or belt of the Hamilton formation, running across the peninsula, is considerably 
broader than previously represented, and that it contains near its centre, one 
and probably two out-lying patches of the superior formation ; because if it 
be admitted (which is most probably the case) that the asphaltic deposits and the 
petroleum springs of Bear Creek in Enniskillen on the one hand, and the petro- 
leum springs of the Thames in Mosa on the other, take their origin from the 
bituminous shales of the Portage and Chemung group, the lower formation 
protrudes through, and probably divides the shales at Smith's mills, on the 
Sydenham River, in the township of Euphemia, as described in my Report of 
1850-51, where the prevailing fossil is Spirifer mucronatus y which at the time I 
wrote that Report, I supposed to be identical with a very similar species, pe- 
culiar to the Corniferous limestone. 

The absence of exposures of the older strata, in consequence of the great 
thickness of the drift deposits through the western region, renders it very diffi- 
cult to give a perfectly accurate outline of the various boundaries of the 
formations ; judjpng however from the facts above stated, together with others 
previously mentioned in other Reports, it is probable that the eastern outcrop 
of the Hamilton formation commences on Lake Huron, near the town line, 
between Stephen and Hay, and then runs southerly, parallel to the Sable River, 
through McGillivray, Williams, Adelaide and Caradoc ; thence bending easterly, 
it crosses the Thames near Munsey Town, and afterwards holds an easterly 
course towards Long Point, parallel with Lake Erie. The western outcrop 
may be supposed also, from data given in former Reports respecting the distri- 
bution of the Corniferous limestone, to run across from Lake St. Clair, some- 
where near the mouth of the Thames, through East Tilbury and Raleigh, 
towards the Rondeau on Lake Erie. 

Drift. 

It was frequently remarked in our progress through the townships between 
Woodstock and Gtoderich, that large angular unworn masses of sandstone, unlike 
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in general mineral character to any recognized strata belonging to the western 
region, and destitute of organic remains, were strewed over the surface of the 
ground, or deposited in the superficial drift. In a few instances, particularly in 
the neighbourhood of the town of Stratford, some obscure markings resembling 
Scolithus were observed in a rather finely granular sandstone, but this was the 
only resemblance to anything connected with organic forms perceived in any of 
the sandstone masses. Occasionally the masses were hard, compact and quart- 
zose, but more frequently granular, sometimes coarsely so, approaching a con- 
glomerate, and sometimes they were considerably calcareous. 

In some instances these masses are so large as to have led to the belief that 
they constituted a part of the solid strata, and they have been quarried as 
such for building purposes. This was particularly the case on the farm of Mr. 
Alexander Gardner, on the twenty-third lot of the seventh range of Goderich, 
where it was represented to me that there was a fine quarry of freestone opened 
and being worked. On examining the spot indicated, the quarry proved to be 
an accumulation of large angular masses of a grey calcareous coarse grained 
sandstone, holding rounded pebbles of trap and limestone, and a few very small 
ones of red jasper. The sandstone was imbedded in a bank of brownish clay, 
beneath which a band of yellow clay was seen to pass, well exposed at the 
bottom of a little rivulet immediately below the opening. The bank con- 
taining the masses runs about north-east and south-west, facing north-west; 
and the masses themselves point a little wetsward of north-west. The size of the 
largest masses could not be ascertained, as they were deeply imbedded in the 
clay ; but the thickness of one stratum was about three feet, and the edges were 
exposed along the run of the bank for some twenty or thirty feet. 

Similar masses have frequently been observed at several parts of the county of 
Oxford, and, unlike the drifted metamorphic boulders with which they are asso- 
ciated, they invariably shew sharp unworn edges, as if transported from no 
very remote locality. Whether these sandstone masses are debris of a higher 
or lower formation than the Corniferous limestone on which they rest, is very 
difficult if not impossible to determine ; but the probability seems to be that they 
are derived either from the sandstone of the Portage and Chemung group, which 
has a wide spread in the State of Michigan, or from the representative of the 
Oriskany sandstone, which is recognizable in some parts of Canada. 

The occurrence of a band of quartzose sandstone between the gypsiferous 
rocks and the Corniferous limestone, in the township of Cayuga, on the Grand 
River, is mentioned in my Report for 1843-44 ; this sandstone, from its position, 
may be assumed as corresponding to the Oriskany sandstone of New York, and 
it seems highly probable that it is from portions of the continuation of this band 
that the masses take their origin. It is true that the mineral character of the 
exposure at Cayuga is difierent from that usual in the massea of the drift, but 
all the evidence tends to shew that the drift has proceeded from north-west t^ 
south-east, and it is not unreasonable to suppose that the mineral character of 
the band may have materially changed in its course from Lake Erie to Lake 
Huron, and that at the latter place it may have given origin to this remarkable 
portion of the drift. The close proximity of a portion of the upper members 
of the Onandaga salt group at Goderich to the masses of sandstone upon Gard- 
ner's farm, is likewise in favor of the assumption that the latter took their 
origin from the stratigraphical position indicated, and the fact that a large 
portion of the smaller drift over the whole region is the debris of the gypsiferous 
rocks, would be a farther support to this view. 

The course of the currents which have borne along this drift appears to be 
indicated not only by the character of the material deposited, as clay, gravel, or 
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boulders, but by the bearing of the ice-grooves and scratches upon the smooth 
surface of the solid rock. The pebbles and boulders of metamorphic rocks 
which abound in the gravel and clay deposits, and are numerously scattered 
over the surface, are clearly derived from the Laurentian and Huronian for- 
mations on the north shore of Lake Huron ; while the fossils and mineral 
character of the limestone pebbles, which constitute the greater part of the 
gravel, are as evidently those of the gypsiferous or corniferous limestones. 
In several parts, where the solid strata are exposed, and particularly in the 
vicinity of St. Mary in the township of Blanchard, on the Thames, the upper 
surface of the highest bed of limestone is smoothly polished, and being stained 
irregularly with red and yellow, with occasional lines of white, it assumes the 
appearance in many parts of variegated marble ; this surface is invariably mark- 
ed by grooves and scratches, all bearing northwest and southeast nearly. 

EXPLORATION OP LAKE NIPISSING AND THE FRENCH RIVER. 
GEOGRAPHICAL CHARACTERISTICS. 

Lake Nipissing. 

Above the Chaudi&re Falls, the lower portion of Lake Nipissing takes a 
general bearing north-east, with an average breadth of from one to two miles, 
till it expands to the east and west, at the distance of about eight miles into 
the main body. The west side of this southern arm is deeply indented by a 
succession of long narrow bays, lying for the most part nearly east and west, 
and crowds of islands are scattered along the channels and off the shores. From 
the most southern of these bays, which falls back to the westward for upwards 
of seven miles, there are two outlets in addition to the one at the Chaudifcre, the 
waters of which appear to unite in their course to the southward, and flow in a 
angle stream into the French River, above the Rapide du Pin, falling in a fine 
cascade of about twenty feet, close to the junction. 

The southern shore of the main body of the Lake trends in general very 
nearly due east and west, forming in the last twenty miles of the west end, 
the south side of a great western arm, which alternately contracts into narrow 
afoaits, in some cases only a few chains wide, and opens again into wide 
expanses, generally crowded with islands. Measuring from the north-east end 
of the southern arm to the extreme end of the great western bay, the distance 
iB somewhat over thirty-two miles, and from the extreme east end of the lake 
to the same place, the total length is a little over fifty-three miles, the western 
extremity reaching longitude by account 80° 3V 54" W. This great western 
hay was called Bear Bay, and between it and the north-west arm, where the 
snrvey terminated in 1854, there are two other large westerly bays, divided by 
a bold rocky promontory jutting out nearly due east, with a multitude of islands 
in continuation of the stnke, stretching far into the lake. In addition to these 
main features the whole coast is deeply indented by a succession of marshy bays 
and coves, separated by bold rocky points, and a number of small streams add 
their tribute to the waters of the lake. 

The general aspect of the western end of Lake Nipissing is bleak and desolate 
in the extreme. In many parts the coast is entirely bare and barren, and in no 
instance does the soil afford a better quality of forest timber than a scanty growth 
of red pine. Vast marshes, overgrown with tall reeds or wild rice, stretch far 
into the interior, beyond the bays or along the mouths of the tributaries, affording 
shelter to incredible numbers of wild fowl. Were drainage practicable, these 
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marshes might become available as grass land, but being scarcely at any part 
above the level of the lake, they are not readily susceptible of artificial improve 
ment. y 

While the coast presents this wild and desolate appearance, there are many 
spots not very remote from it where the character of the country is much less for- 
bidding. On the banks of several of the tributaries of this end, all of which are 
small however, and only accessible to canoes for a short distance, there are good 
flats of land, in some cases yielding hard-wood mixed with large-sized white pine; 
and spots repeatedly occur between the rocky ridges which might be rendered 
available for the purposes of cultivation. About two miles and a-half up a stream 
which falls in on the south side, near the entrance to the great west bay, the 
flats extend over a* considerable area, and many very large trees of white 
pine were observed on them, together with maple, elm and birch. Red pine 
abounds wherever there is soil enough to support a growth at all ; and in man^ 
parts, especially in the vicinity of the large western bays, it is of good size, 
straight, and apparently sound. 

Like the coast of the main land, the islands for the most part, are rocky, 
barren and worthless ; but this is not without exceptions. As an example, | 
observed on this occasion, on a second visit to Iron Island, that a large propor- 
tion of it, especially towards the southern end, has an excellent soil, yielding a 
stout growth of maple, basswood, elm and birch, and provided the surface be 
not too stony, there can be no doubt it is capable of being converted into 
good farm land. The superior quality of the soil of this island is doubtless due 
to the calcareous nature of the rock beneath, and this good soil, together with 
the specular iron ore and its associated fluor-spar, as well as the sandstone and 
limestone mentioned in last year's Report, seem to indicate the position as one 
worthy of attention when settlement shall at some future time reach the shores 
of the lake. 

Among the various wild animals which inhabit the country surrounding the 
lake, I more especially remarked the presence of numerous bears and deer. 
Reindeer were by no means uncommon, while wild fowl of many description 
flock in myriads, at certain seasons, to the marshes. The fish of the lake are also 
very abundant, of unusually large size and excellent quality : the varieties con- 
sisting of white fish, maskinong£, pike, bass, pickerel and sturgeon. 

As observed in my Report of last year, the Indians of Lake Nipissing derive a 
very considerable profit from the sale of cranberries, which grow in vast 
quantities on the numerous marshes; but as it is probable that not one-tenth 
part of the whole area where the fruit abounds is ever visited by the few scat- 
tered families inhabiting the country, it appears to me that the produce might be 
turned to much greater account, and become a tolerably good source of recom- 
pense to a settlement. I was informed by an Indian that he and his family, 
which consisted of his wife and two small children, could easily gather from 
four to five barrels of cranberries in a day, for which they were paid, on delivery 
at Shi-bah-ah-nah-ning, at the rate of $5 the barrel ; and that the only difficulty 
which they had in making the trade a v^ry profitable one, was the small amount 
their canoes were capable of conveying at a time, together with the shortness of 
the season previous to the formation ot the ice. 

The tributaries which fall into this part of Lake Nipissing, on the south side 
and western end, are numerous, but all small, none of them being navigable for a 
canoe except for very short distances beyond their lowest rapids. An exception 
is to be made of the river at the head of the north-west arm, which was ascended 
for several miles. 
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The longest and most important of the tributaries are the one at the north- 
west arm, already mentioned ; one falling into the middle west bay ; one which 
comes in at the northern head of Bear Bay, and another falling in on the south 
side, at the entrance to Bear Bay. The first three of these, as well as all the 
minor creeks of the west end, run nearly parallel to each other, their downward 
bearing being about E.S.E. ; the last one, and those on the south side generally, 
flow in the contrary direction, from east to west, nearly parallel with the shore 
of the lake. 

A large tributary was ascended which joins the French River on the east 
ride, about three-quarters of a mile below the Chaudtere Falls. It is connected 
with the main river by a narrow reach of still water, extending from east to west 
About two miles, and into this the stream runs over a set of falls and rapids, 
giving a rise to the position of the still water above them of from twenty to 
thirty feet. The general upward course of the river from the mouth is a little 
south of east for about twelve miles, making but slight deviations within that 
distance from a straight line. The river then expands into a small lake, from 
which the bearing is nearly south-east, traversing successively two large lakes, 
lying obliquely across the connecting stream. The longitudinal bearing of each 
of these lakes is nearly ({we east and west, and the river falls into the upper one 
at the north-east end, but reduced to a mere brook. It proved impassable 
beyond about a mile up, being completely obstructed by drift-timber ana beaver 
works ; its course was about N. E. 

Above the lowest falls, the valley of the stream is wide and marshy, being 
bounded on either side by rugged rocky land, overgrown with pine, hemlock, 
ind other evergreens, and the river is usually still, wide, and deep all the way 
op to the lowest of the series of lakes, except in two places where there are falls 
and rapids. The country surrounding the lakes becomes more elevated, rising in 
Mils oi from 200 to 300 feet high, while the valley of the connecting stream is 
narrow and sometimes precipitous. The character of the timber, advancing 
upwards, indicated a gradual improvement in the quality of the soil, the lower 
parte being generally clothed with an indifferent growth of the various firs, 
while the hills around the lakes were covered principally with hard-wood ; and 
it was observed here, as it had been in many other parts previously, that hemlock 
takes an intermediate position between the two. I have indeed so frequently 
had occasion to observe this intermediate position of the hemlock, that I never 
bow meet with it without feeling assured there is at a somewhat higher level, 
a growth of hard-wood, usually mixed with large white pine. But notwithstand- 
ing that the soil is evidently of better quality in the interior, much of the surface 
is too rugged and broken to be recommended for a settlement, except it be as 
auxiliary to the lumber trade, which may probably extend to that region at some 
future time. 

South Channel of the French River. 

Between two and three miles above the Grand Recollet Fall, in the north 
channel, the French River expands into a broad area of still water, where 
numerous large islands intercept the view, and form a set of narrow compli- 
cated channels, which unite in a single stream about three miles to the south- 
ward. The most eastern of these channels, which was the one we followed, 
is about six miles from the Grand Recollet, and after making a course due 
tfrath for the three miles mentioned, to a set of falls corresponding with the 
Grand Recollet, it turns abruptly to the west; the water Aowb sluggishly 
•n in that direction, almost quite parallel with the north channel, for a 
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little over thirteen miles, when making a slight bend to the north-west, it 
probably rejoins the main river a little above the middle outlet. The eastern 
outlet leaves the south channel at the northwesterly bend, and with a course 
due south, for a little over two miles, after expanding into a lake of considerable 
extent, filled with little islands, it falls into Lake Huron, over a set of small 
contracted rapids, at the head of a long narrow bay, in lat. 45° 56' 56" N., and 
long. 80° 46' 20" W. nearly. 

The south channel of the French River, in most of its characteristics, is 
a perfect counterpart of the north channel. Bounded on either side by lofty 
and precipitous rocks, in general but sparingly clad with small evergreens and 
bushes, there is little available land near the banks, while for some distance back 
the country is arranged in broken rocky parallel ridges, with narrow valleys 
between. Within these valleys there are occasional spots of good hard-wood, 
usually mixed with pine ; and to such spots, where the maple is sufficiently 
abundant, the Indians resort in the spring to make sugar. 

Only two streams of any importance fall into the south channel, one joining 
from the eastward, immediately below the falls at the upper end, and another 
flowing from the south, which joins the channel about a mile and a-half further 
down. The first of these appears to be a large river, and I was informed 
by an Indian that a canoe route by it was known, leading to the waters of 
the Meganatawan River. The other stream is also navigable for canoes for 
some distance up, where it flows through a great marsh, bounded on either 
hand by low rocky hills. But I should suppose, judging from its size near the 
mouth, that it must shrink into an insignificant brook where it first becomes 
rapid. 

DISTRIBUTION OP THE BOCKS. 

Laurentian Series. 
I 

With the exception of the small outlying patches of Lower Silurian strata, 
indicated in last year's Report as occurring on th e Manitou Islands, and on Iron 
Island in Lake Nipissing, the whole region, as far as I have hitherto explored, 
is occupied by the Laurentian formation, consisting of red and grey gneiss, micar 
ceous and hornblendic schists, quartzite, and crystalline limestone, the latter 
portion of the series having been observed at two localities only, namely in Iron 
Island near the middle of Lake Nipissing, and in the islands in the east bay, 
at the extreme eastern end of the same lake. The strata are everywhere 
more or less contorted, in many places exhibiting sharp and complicated corru- 
gations in the cliffs and precipices, and they are intersected by quartzo-feldspathic 
and quartz veins. 

In their general arrangement throughout the country examined, the rocks ap- 
pear to form a series of ridges, ranging N. E. and S. W., and usually inclining to 
the south-east ; but at many parts around the outlets of Lake Nipissing»the 
stratification is horizontal, and on the islands and promontories at the western 
end of the lake, the strike seems to turn about W.N.W. and E.S.E., with a 
N.NJE dip. The attitude and position of the crystalline limestone with ite 
associated iron ore, and other minerals, on Iron Island, seem also to indicate a 
fold in the strata, in correspondence with this change in the general run, but the 
calcareous exposures on the lake are too small and too far apart to lead to any 
definite conclusion as to the general distribution of the -rock. 

The gneiss, in the western part of Lake Nipissing, both on the south and on 
the north side, but particularly on the latter, is for the most part red or of a red- 
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dish-grey, and is frequently characterised by patches and crystals of magnetic 
iron ore, which occurs also in the intersecting feldspathic veins. Small pink 
garnets occasionally characterise the micaceous and homblendic slates which are 
extensively developed on the channels of the French River, but were rarely met 
with on Lake Nipissing. The quartzo-feldspathic veins, although all composed 
of the same constituent minerals, vary a good deal in certain other respects, some 
being very coarse, with large tabular crystals of red feldspar, while others are 
?ery fine in the grain, and very compact ; it was observed that the fine-grained 
veins, in most cases, cut the coarser ones, and that both were frequently inter- 
sected by veins of white quartz. 

At the Grand Recollet Falls, in the north channel of the French River, and 
in the south channel, about two miles south-east from them, the rock is of a 
brick-red color, without any distinguishable lines or layers of stratification ; it 
was supposed to be an intrusive syenite, and with a general breadth of from 
one to two miles, its course appeared to be N. N. W. and S. S. E.* The dip of 
the gneiss, which below the Grand Recollet Falls points generally to the south- 
eastward, changes above the falls, and becomes south-westerly ; but higher up 
the river, above the junction of the several channels, notwithstanding the nu- 
merous folds and twists which the rocks present, the general strike of the ridges 
Presumed, and the prevalent dip is to the south-east. 

The curious and complicated distribution of land and water on the Frepch 
River and the western end of Lake Nipissing, as represented on the topo- 
graphical plan accompanying this Report, is probably attributable in some mea- 
sure to these and other similar facts of physical structure, and may afford an 
approximate index to the general geological arrangement, which may be ascer- 
tained when the relations of the several parts of the formation are more fully 
investigated and better understood. In the meantime, with the exception of the 
calcareous portion, which is but sparingly developed in this region, the different 
parte of the formation are so much alike in mineral character and condition, 
that it is very difficult to recognize any two exposures as equivalent to one 
another, if they are at all remotely apart. 

Although magnetic iron ore is abundantly disseminated in patches and crystals 
through the gneissoid rocks of Lake Nipissing, I have nowhere seen it in any 
large mass either around the lake or on the French River ; nor have I heard of 
the existence of any such mass from the Indian inhabitants of whom I have fre- 
quently and repeatedly made enquiry. Indeed the only mass of ore of any kind 
that I have become aware of, as of economic importance, is the specular oxide 
dfiron on Iron Island, of which an account was given in last year's Report. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

ALEXANDER MURRAY, 

Msiitant Provincial Geologist. 

* This brick-red rock and that mentioned by Mr. Murray in his Report for 1853 as found on the 
Moskoka and Petewahweh, particularly on the latter, from Cedar Lake downwards, appear to 
resemble some of the harder kinds of the laterite rock of the East Indies. Large areas in several 
pets ire there occupied by what has been called the Laterite formation, and from the various aspects 
U isnuneg, always however preserving its peculiar red color, its origin and true character have been 
nong Indian geologists a subject of great discussion ; probably one name has been given to several 
Afferent things. In a paper communicated in 1838 to the Madras Journal of Science by Dr. Clark. 
waff-Surgeon 1st class, now acting P.M. 0. in Canada, a description of the laterite is given, and 
j|be conclusion arrived at appears to be that it is, or results from a decomposed syenite or horn- 
Jjendic gneiss, the peroxydation of the iron of the hornblende giving the brick-red color. The 
Canadian rock seems to he a syenite in an incipient state of decomposition, but whether the color is 
doe to the decomposition of hornblende or iron pyrites, is a question which would require investigation. 
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REPORT 

FOR THE YEAR 1856, 

OF 

ALEXANDER, MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST, 

ADDRB88BD TO 

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST. 



Montreal, 1st March, 1867. 
Sir, 

In pursuance of the directions you were pleased to give me at Toronto, 
last spring, I have been employed during the past summer and autumn in making 
further explorations of the region north of Lake Huron. 

Commencing at the Hudson's Bay Company's post, on the Sturgeon River of 
Lake Nipissing, I scaled the Sturgeon River for about fifty-two miles ; then leav- 
ing the main stream I followed up the course of the Maskanongi, for about 
thirty miles farther, passing through a succession of lakes to a point at the sou- 
thern end of one called Matagamashing, where the waters of the Sturgeon Eiver 
are divided from those of another large south-flowing stream, tributary to the 
French River, called the Wahnapitae or Wahnapitaeping. Crossing the water- 
shed, I then explored a large lake known as "Wahnapitaeping Lake, and conti- 
nued the measurement on the stream flowing from it, to its junction with the 
French River, and thence down the middle outlets of the French River to Lake 
Huron, in all a distance of about eighty miles. A measurement was also effected 
of a northerly channel of the French River, hitherto only frequented by the 
Indians, which leaving the main body of the stream, at the lake above the Rapide 
du Pin, rejoins it at the lake above the Grand Recollet Fall. 

Another measurement was likewise made from the Wahnapitae River, along 
an Indian travelled route, by the waters of the White-fish River to White-fish 
Lake, the latter being the head water of one of the branches of the Spanish River. 
Finally the chain of lakes which constitute the waters of White-fish River 
was followed to its Junction with Lake Huron, near the Wallace Mine location. 

In proceeding from Collingwood to enter upon this work, I should, in con- 
sequence of an accident which had happened to the only steamer on the route, 
have been subject to much delay and inconvenience, but for the timely assis- 
tance of Mr. A. P. Salter, P.L.S., whom I am desirous of taking this opportunity 
to thank for the conveyance of myself and assistant Mr. Brown, together with my 
supplies for the season, to Shibahahnahning, where a party of Indians were 
waiting my arrival. 

Mr. Salter, at the time I met him, was on his way to Lake Nipissing, from 
the vicinity of which lake he had instructions from the Crown Land Department 
to run a true west line, as a basis for future settlements ; the measurements on 
which line made subsequently, and crossed by me at various parts during the 
season, have rendered me good service as checks upon my own work ; and I nave 
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grill farther to acknowledge Mr. Salter's aid in kindly furnishing me with a copy 
of a sketch he had previously made of the White-fish branch of the Spanish 
River. 

The whole of the ground measured by myself, together with such portions of 
Mr. Salter's base andineridian lines as were visited, and his sketch of the White- 
fish branch of the Spanish River, I have plotted on a scale of one inch to a mile ; 
and I am pleased to have it in my power to state that the various checks em- 
ployed, by latitude repeatedly calculated, by Mr. Salter's measurement, and 
finally by the longitudinal position of the mouth of the White-fish River, as re- 
presented on Bayfield's charts, all tend to prove the work as tolerably accurate. 
I now beg to submit the plan which I have drawn of the same, together with this 
Report, for your approval. 

GEOGRAPHICAL DESCRIPTION. 
Sturgeon River and MasJcanongi Branch. 

The Hudson Bay Company's post, on the Sturgeon River, where the survey 
commenced, is situated in latitude, by observation, 46° 20' 22" N., and longitude, 
by account, 80° 1' W. Following the course of the stream upwards, its general 
bearing is north-easterly for about nine and a-half miles, in a straight line, but 
the distance amounts to twelve miles and seventy chains, following the sinu- 
osities of the stream. This is to the mouth of a tributary falling from the 
eastward, generally known as Smoke River ; near this point the main river makes 
a sudden bend, and points north-westerly, making a general course in that 
direction for a straight distance of about twenty-eight miles and a-half, or along 
the surface of the river and including its bends, a distance of thirty-six miles ana 
a-qaarter. 

Within this last distance the river is joined by two large tributaries, one called 
the Tomikamico, about five miles and a-half above the Smoke Eiver, which flows 
from the north-eastward; the other, the Temagamang branch, about seven- 
teen miles higher up ; it flows from Lake Temagamang, a large sheet of water 
lying to the westward of Lake Temiskamang. At the end of the last distance 
the stream bends to a general course about north by east, and reaches the junc- 
tion of the Maskanongi branch a little within three miles. 

Following the Maskanongi from the junction, the general course of the 
stream, which is small and very rapid at the mouth, is about N. W. by N. for two 
miles and three-quarters ; above this it opens into a small lake, the lowest of a 
long chain of lakes, connected with each other by short rapid streams extending 
the remainder of the distance ; these waters were followed! The lakes, in suc- 
ceeding each other, make first a general upward course of south-west for five 
miles, then bending Ppund they bear up northerly, presenting a long sheet of 
water known by the Indians as Maskanongi- wagaming ;. and a smaller one 
beyond, which reaches the latitude 46° 51' 18" N., and longitude, by account, 
8CK> 32' 0" W. From this point this valley of lakes again turns southerly, first 
bearing W. by S. about three miles and reaching Matagamashing Lake, which 
tons o. S. W. for about six miles, and is joined by a long narrow arm from the 
N.N. W., at the head of which the stream comes in small and rapid, and does 
not appear to be farther navigable. The main body of Matagamashing Lake, 
below the junction of the north-east and north-west arms, lies nearly due north 
and south, reaching three miles to the latitude 46° W 13" N., at its extreme 
southerly end. 
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The Sturgeon River is in general easily navigated as far as it was ascended, 
although the current is strong nearly the whole way ; there are three falls and 
two rapids below the Smoke River which require to be portaged, ascending the 
stream ; but the rapids can be run in the descent. Above Smoke River about 
a mile, is Smoke Fall, a fine chute of twenty-nine feet, above which there 
is no farther impediment to the navigation than the strength of the current until 
passing about three miles beyond the Temagamang branch, where a set of rapids 
occur which are generally portaged. Above this there are three other sets of 
rapids below the Maskanongi branch, all requiring to be portaged on the ascent, 
but capable of being run under ordinary circumstances in the descent. 

At the outlet, the Maskanongi is very rapid, and the streams connecting the 
lakes are so likewise ; and they are frequently broken by falls, where portaging 
is required. The whole ascent on its waters, together with the rise on the 
Sturgeon River amounts to 285*20 feet above the ordinary level of Lake Nipis- 
sing, or 932*20 feet above the sea, as will be seen by the following tabular 
arrangement. v 

Levels of the Sturgeon River and its tributary, the Maskanongi, above the Sea. 

Total Height 

Distance Rite. Diet, above the Sea. 

Miles. Feet Milee. Feet. 

Level of the Sturgeon River at its junc- 
tion with Lake Nipissing above the 

sea 647 Lake Nipissing. 

Rise in the river, from its mouth along 
the course of the stream to H. B.C. 8 
post, estimated at 0*50 ft. p. mile. . . 1*60 0*80 

— in current from H. B. C's post, to 
foot of a fall near Salter's base line, 

0-50 ftper mile 2*90 1-45 

■ from smooth water below to smooth 

water above the fall 0*04 5*20 

— — in current across the pool above the 

fall 010 006 

— in fall from smooth water at the foot 

to smooth water at the head 0*12 26'00 

— in current above the fall, which is 
pretty strong, and was estimated at 

the rate of 0*80 ft. per mile 5*96 4-77 

— in fall from smooth water below to 

smooth water above 0*06 16*50 

— in current (strong) 0*80 ft. per mile 2*10 1*68 
— — in two rapids, including the current 

between, from smooth water below 

to smooth water above 0*50 6*10 

— — in current up to the mouth of the 
Smoke River, estimated at 0*80 ft 
per mile 110 0*88 14*48 710*44 Smoke River. 

— in current up to smooth water below 
Smoke Fall, estimated at 0*80 foot 

per mile 0*75 0*60 

— in Smoke Fall, from smooth water 
below to smooth water above the 

fall 0*26 29*30 

— - in current above the fall estimated 

at the rate of 0*80 foot per mile. . • 0*50 0*40 
— - in rapid from smooth water below 

to smooth water above 0*10 0*80 

— in current to the month of the Tomi- 

kamico, at 0*80 foot per mile 4*82 8*86 20*91 745*40 Tomikamico. 

— in current, to the junction of the 
Temagamang branch, the water 

rapid, estimated at 100 foot per mile 17*06 17*06 87*97 762*46 Temagamang. 
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Total 


Height 


Distance. Rise. Dist. 


above the Sea. 


Miles. Feet. Miles. 


Feet 



Base in current above the Temagamang 

(very fast) estimated at 1*00 foot per 

mile 3*25 3*25 

— — in rapid from smooth water below 

to smooth water above 0*12 3*62 

in current (very fast) estimated at 

100 foot per mile 3*72 3*72 

— — in rapid, from smooth water below 

to smooth water above 0*18 4*58 

— in current estimated at 1*00 foot per 

mile 0-80 0*80 

■ in rapid from smooth water below 

to smooth water above 0*24 6-16 

— in current (very fast) estimated at 

100 foot per mile 0*36 0*36 

— in rapid from smooth water below to 

smooth water above 0*12 4*35 

— in current (very fast) estimated at 

1.00 foot per mile 1'22 1*22 

— — in rapid, from smooth water below 

to smooth water above, 0*30 7*91 

— — in current, estimated at 1*00 foot per 

mile, 2-60 260 

— in rapid, from smooth water below 

to smooth water above, 0*34 5*87 

— in current, to junction of the Mas- 

kanongi River, very fast, 1*26 2*25 

— in a succession of rapids, from 
smooth water below to smooth wa- 
ter above, on the Maskanongi, 0*24 15*56 

— in current, estimated at 0-80 foot per 

mile 1-27 102 

— in rapid, from smooth water below 

to smooth water above, 0*03 0*80 

— in current, estimated at 0*80 foot per 

mile,. 1*45 116 

— in fall and rapids, from smooth wa- 
ter below to smooth water above,. . 0*06 10*31 

■ in current, estimated at 1*50 ft per 

mile, very fast, 0*10 0*15 

■ in first lake, estimated at 0*20 foot 

per mile/ 0*50 0*10 

— — in rapid between first & second small 

lakes 0*10 100 

— — in sec'd lake to connecting stream, 

0*20 foot per mile, 0*77 0-15 

— — in current in narrows, joining se- 
cond and third lakes, 0*10 0*10 

■ in third lake, to junction of stream 

above 0*20 foot per mile 2*60 0*52 

— in a succession of falls and rapids 
on connecting stream, from smooth 

water below to sm'th water above . . 0*10 11*07 

— in fourth lake, estimated at 0*10 foot 

per mile, 5*85 0*59 

— in current and fall on connecting 
stream, between fourth lake and 
Maskanongi Lake, 0*05 10*63 

— in Maskanongi-wagaming Lake, 
from foot to head, estimated at 0*10 

foot per mile, 6*70 0*67 

— in current in stream above lake, esti- 
mated at 0*50 ft. per mile, 0*34 0*17 

— in rapid, from smooth water below 

to smooth water above, 0*10 10*06 

— - in current from rapid to opening of 
small lake, estimated at 0*50 ft. per 
mile, 0*10 0*06 



52*48 809*15 Maskanongi. 



5613 838*25 First lake 



57*00 



839*40 Second lake 



59*70 840*02 Third lake 



65*65 851*68 Fourth lake. 



72*40 862*98 Maskanongi-wagaming. 
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Total 
Distance. Rite. DUt. 
Miles. Feet. Miles. 
Rise in sixth lake, estimated at 0*10 foot 

per mile, 045 005 1339 

in rapid between small lakes on con- 

nect'g stream 0*08 1*80 

in seventh lake, to junction of con- 
necting stream, 1*(T5 016 75*22 

in rapid, on connect' g str'm between 

small lakes, 016 2*02 

in eighth lake, to junction of connec- 
ting stream, 0*10 foot per mile, 0*38 0*04 75*76 

- in rapid, on connecting stream, from 
smooth water below to smooth wa- 
ter above, 0*20 5-00 

in ninth lake, to stream at foot of 

rapids, 010 foot per mile, 0*50 0*05 76*46 

in fall and rapids, from smooth water 

below to smooth water above, on 

connecting stream, 0*15 19.30 

in current, on stream above fall, 

which is very fast for most part 
of the way, to the foot of a fall, 
estimated at 2*00 feet per mile, 0*16 0*32 

in fall, from smooth water below to 

smooth water above, to the level of 
the lower end of Matagamashing 

Lake, 002 4*60 

in Matagamashing Lake, to the 

centre part of the lake, where the 
north-west and north east arms of 
the lake unite, estimated at 0-10 foot 
per mile, 7*00 0*70 83*79 



Height 

above the Sea. 

Feet. 

873*31 Sixth lake. 



875*27 Seventh lake. 



902*33 Eighth lake. 



907-38 Ninth lake. 



932*20 Matagamashing. 



In the valley of the Sturgeon River, below the Temagamang branch, there 
.are many parts susceptible of improvements, especially on the flats near the 
river, which are occasionally wide and extensive. 

At the mouth of the river, below the Hudson's Bay post, there is a wide tract 
of prairie, yielding a rank growth of wild grass, interspersed here and there with 
clumps of low trees and bushes, where the cattle belonging to the Company, 
which have become numerous, range at pleasure, and amply testify by their 
admirable condition to the capabilities of the soil from which they derive their 
subsistance. Partially surrounding this prairie tract, along the margin of the 
lake, there is an extensive marsh, already become somewhat celebrated for the 
quantity and quality of the cranberries it annually supplies. 

On the east side of the river, opposite the Hudson's JBay Company's post, and 
on both sides above, until nearly reaching the basin below the lowest fall, the soil 
appears to be of good quality, giving a mixture of hard-wood and evergreens, 
among the latter of which there is some good white pine. Small portions of 
this land have already been partially cultivated by the Indians and servants of 
the Hudson's Bay Company, and the crops resulting from such cultivation, par- 
ticularly in potatoes, have generally proved very productive. There are many 
spots also, of equally good quality, above the falls, although portions are rocky 
and barren ; but after making the ascent to the Smoke Fall, the meanders of the 
river pass through a tolerably level country, where the banks exhibit sections 
of drab-coloured clay, overlaid with sand, most of the way, as far up as the 
Temagamang. The soil on these flats is chiefly a sandy loam, bearing in many 
instances large-sized yellow birch, elm, maple and white pine. 

Aboye the Temagamang, the country becomes more broken than it is below, 
and the flats are less extensive, and before reaching the Maskanongi it becomes 
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for the greater part poor and rocky. White and red pine, tamarack, and a species 
of fir, which I was informed by Mr. Salter is recognised as the American cypress, 
eonstitute the greater part oi the indigenous growth. The first three are fre- 
quently large and probably good timber, but the last, which never attains a very 
large size, is usually stunted in appearance, and invariably indicates a very 
barren soil. 

Rising the valley of the Maskanongi, the country assumes a mountainous 
character, with abrupt and precipitous hills on either nand, varying in elevation 
from 200 to 300 feet, until reaching Maskanongi-wagaming, where the highest 
elevation, according to my measurement, was 489 feet. Farther up the valley* 
to the north of Matagamashing, near the sources of the Maskanongi, the hills 
are still more lofty, and are nearly destitute of timber, rising apparently to the 
height of from 600 to 700 feet above the level of Matagamashing. 

There are but very few spots on the Maskanongi that can be fairly repre- 
sented as possessing capabilities worthy of much attention for the purposes of 
agriculture. Portions of the lower part of the valley produce abundance of good 
sized pine, especially of the red variety ; but the upper part, particularly the 
country surrounding the two largest lakes — Maskanongi-wagaming and Mataga- 
mashing — is almost entirely a continuous succession of barren ridges of rock, 
where the greatest proportion of the few and scattered forest trees consist of 
dwarfish red pine and cypress. 

North Channel of the French River. 

The western outlets from Lake Nipissing, of which mention was made in last 
year's Report, meet in their downward course, and fall in a fine cascade into the 
northern bay of the lake, or expansion above the Rapide du Pin. From the 
centre part of this expansion, about one mile south from the fall, the course 
down the north channel is very nearly due west, for about nineteen miles ; and, 
excepting about two and a-half miles at the lower end of that course, where it 
turns a little more northerly, the whole of that distance is very nearly a straight 
line. The course then turns due south, the channel opening out into a succes- 
sion of lakes, and at the end of about six miles, joins the middle or old-travelled 
channel, about two and a-half miles above the Grand Recqllet Fall. 

The navigation of the northern channel is interrupted by four rapids and one 
fall, but portaging becomes necessary only at two places, the one being at the 
most violent part of the uppermost rapid, about seven and a-half miles below 
the lake which is above the Rapide du Pin ; the other at the fall which joins the 
lower two lakes. 

The estimated fall in these rapid parts of the channel is as follows : — 

Feet. 

The upper rapids, called on the map the Three Rapids, 6*00 

The 2d rapid, about three-quarters of a mile below the upper rapids, 1*00 

The 3d rapid, a little below the part where the channel takes the northward bend on its western 

course, two and three-quarter miles from the south bearing lakes, 1*00 

The 4th rapid, half-a-mile below the 3d, 250 

The fall which empties the lake above the Grand Re collet Fall, 10-00 

20-50 

An island divides the channel at the junction with the lower lakes, at the north- 
west end of which the waters fall perpendicularly nearly the whole ten feet, 
while at the south-east end, the same descent is made in long and violent rapids. 

Immediately north from the part where the channel leaves the lake above 
the Rapide du Pin, a narrow arm or bay joins, extending W. N. W. about three 
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and a-half miles, with an average breadth of about a-quarter of a mile, at the 
head of which a stream falls in. The stream is small and narrow at the en- 
trance, but opens out h} still or slow flowing water a few chains up, and is 
navigable for from four to five miles, keeping a straight course about N.W. 

In its general characteristics, the north channel differs in no way materially 
from other parts of the French River, as described in former Reports. The 
country along its banks is for the most part rocky and barren, the shores bold 
and precipitous, but nowhere rising to such an elevation as to be termed moun- 
tainous. At the head of some of the bays, and on the lakes at the northern end, 
there are occasional patches of good land, where the surface is tolerably level, 
and hardwood timber, mixed with large-sized pine, is the principal growth ; but 
these do not appear to be of any great extent anywhere in the immediate 
vicinity of the river. 

Wahnapitae River and Middle Outlet of French River. 

Two outlets of the French River join Lake Huron within about two miles 
of each other, directly north of the cluster called the Bustard Islands, the west- 
ern one being about five miles east from the entrance to the channel usually 
travelled, of which a description was given in my Report for 1847. Following 
the more western of the two channels, the course up is about N.N.E. for a little 
more than two miles, when the stream becomes rapid, and turns abruptly to a 
bearing north of east. At about a mile and three-quarters from the turn the two 
channels unite, the eastern one bearing down towards Lake Huron, exactly 
parallel with the lower part of the western. 

From the junction, while the upward bearing of the eastward outlet is in the 
same Kne, but in an opposite direction to the downward, the channel that con- 
nects the western and eastern outlets crosses the latter and continues straight to 
a parallel depression, over a mile distant. This third depression presents a long 
narrow sheet of water, turning southward towards Lake Huron, but terminating 
in a bay without reaching it, while its upward course, like that of the depres- 
sion oi the eastern outlet, carries us to the main travelled channel of the river in 
about three miles. 

The eastern of the two outlets joins Lake Huron over a strong rapid, where 
the water is pent up for a considerable distance, within a narrow gorge of bold 
precipitous cuffs ; but immediately above the rapid, it opens out into a small 
rouna-shaped lake, and continues to present perfectly smooth water, with a 
scarcely perceptible current up to the junction of the main river, expanding as 
it approaches the main channel, and widening on the other side of it into a small 
lake, which with a few degrees more of easting in its bearing, has a length of 
about two miles and a-half, with an average breadth of three-quarters of a mile. 

At the north-east angle of the lake, a large channel comes in, which is said 
to connect with the main river, about half way between the lower part of the 
lake and the Grand Recollet Fall ; and at the north-west angle another channel 
comes in from the westward, which is one of the mouths of the Wahnapitae 
River. 

Ascending this outlet of the Wahnapitae for a mile west and then a mile north- 
west, we reach the point where the river splits into two ; the other branch 
running south-west for about four miles joins the main travelled channel of 
the French River just where another channel appears to separate from it, taking 
a westward direction ; but where this is discharged into Lake Huron, and whether 
there are any other outlets to the westward for this very complicated distribu- 
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tion of waters, as I was informed by some of the Indians that were with me, 
would require some farther investigation* 

From the point where the Wahnapitae separates into two channels, a true 
meridian line, or a bearing about N. 4° E. by compass, will in twenty-two miles 
and a-half strike Mr. Salter's base line, where it crosses the river ; and thence a 
course N. 4° W., for six and a-quarter miles farther, will reach the route where 
we struck off from the Wahnapitae for the White-fish River. But although 
the general bearing is thus far nearly due north, the river makes several exten- 
sive sweeps on either side of that line within the distance, and measures along 
its surface thirty-one miles and fifty-eight chains to Salter's base line, and 
thirty-eight miles and twenty-two chains to the White-fish River route. From 
the White-fish River route two more general courses on the Wahnapitae, the 
first north-east twelve miles, and the second north nine miles, reach the large 
lake called Wahnapitaeping, and although there are several minor turns within 
these two courses, the whole measured distance along the surface, from the 
same starting place, is only about two miles in excess, being twenty-three miles, 
or sixty-four miles and fifty-six chains from the mouth. 

From the outlet at Wahnapitaeping, a line eight and a-half miles in a north- 
west bearing crosses the lake and strikes the continuation of the main river, 
the upward course of which is about N.N.E. for a little over a mile ;. but beyond 
that distance it bends more north-easterly, and becomes very tortuous. After 
bearing north-easterly about two miles in a general course, the valley turns 
gradually round towards the north-west, and continues in a north-westerly 
bearing as far as the stream was followed. 

The navigation of the Wahnapitae up to Wahnapitaeping Lake is attended 
with considerable difficulty, being frequently interrupted by falls and long violent 
rapids, the current of the whole stream at the same time being very strong, 
especially above the White-fish River route. A current becomes perceptible 
upon entering the eastern mouth of the stream, immediately after leaving the 
French River bay, and at one place, a little over half-a-mile up the channel, 
there is a rapid, giving a fall of about a foot and a-half. Above the bifurcation 
of the river, there are fourteen falls, and one jam of drift-wood, where portages 
are necessary, both ascending and descending, and there are several rapid* 
besides, which require to be portaged when ascending the river, although they 
can mostly be run when proceeding downward. 

The tributaries of the Wahnapitae are all small, two only being navigable for 
any considerable distance, and consequently there is but a small appreciable 
difference in the volume of the water from the junction with the French River 
to Lake Wahnapitaeping. One of the two tributaries flows from the north- 
westward, and joins the main river on its right side, about half-way between the 
mouth and Salter's base line ; the other flows from the south-east, and joins on 
the left side, about two miles above the base line. 

Levels of the Wahnapitae River above the Sea. 

Total Height 

Pittance. Rise. Diet. above the Sea. 

Miles. Feet. Miles. Feet. 

Level of Lake Huron, 578*00 Lake Huron. 

Rise on the French River to the junction 
at the bay below the mouth of the 
Wahnapitae, 8*80 

— in the smooth water of the bay, esti- 
mated at 0-20 foot per mile, 2*60 052 260 587*32 Month of Wanapitae. 
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Total 


Height 


DUtanee. Rue. Diet. 


above the Sea. 


Miles. Feet. Mile*. 


Feei. 



Rise in the western outlet of the river, np 

to smooth water below the lowest 

rapid, estimated at the rate of 0-80 

footpermile, 1*60 1*20 

t — in rapid on the outlet halfway up, 0*06 1*60 
* in current, to the bifurcation of the 

river, estimated at 0*50 foot per mile, 0-74 0*37 4*90 

— to still water below a fall, estimated 

at 0-80 foot per mile, a fast current, 1*45 1*16 
' — in fall, from smooth water below to 

smooth water above, 0*06 10*00 

■ in fast current to foot of fall, esti- 
mated at 100 foot per mile, 1*16 1*16 

' in fail, from smooth water below to 

smooth water above, 0*02 10-00 

— in fast current, estimated at 1*00 

foot per mile, . 1*48 1*48 

— in rapid below a whirlpool, from 
smooth water below to smooth water 

above, 0*02 0*60 

— in current along stream, below 
whirlpool, 0*14 0*18 

— from smooth water below whirlpool 

to smooth water above a rapid,. . . . 0:10 3*60 

— in current, estimated at 1*00 foot 

per mile, 0*65 0*65 

— in rapid, 0*20 3*00 

<— in strong current, the whole dis- 
tance estimated at the rate of 100 

foot per mile, 4*56 4*56 

* in fall, 008 700 

» in current, estimated at 1*00 foot 

per mile, 1*27 1*27 

** in rapid, 0*06 0*80 

'* in current, estimated at 1*00 foot 

per mile, 2*96 2*96 

in fall, 010 700 

'— — in fast current, to the junction of a 
branch falling in on west side, es- 
timated at 1*00 foot per mile, 4*64 4*64 23*86 

— in current to Beaver Marsh Brook, 

estimated at 100 foot per mile, 4*54 4*54 28*39 

■ in falls and rapids, including the 
current below each, from smooth 
water below to smooth water above, 
viz.: — 

Rapid, 3*50 

Falls and rapids, 800 

Falls and rapids, €100 

0*50 17-50 

._ i n current, estimated at 100 foot per 

mile, 0-20 0-20 

in rapid, 0-02 0*50 

— in current, estimated at 1-00 foot 

per mile, 1*11 1*11 

in rapid, 0*06 1*50 

in current estimated at 1-00 ft. per 

mile, 0-40 040 

in full, including rapid below, 0*10 3500 

— in current between falls, estimated 

at 1 00 foot per mile, 0-55 0-55 

■ in falls and rapids, 0.06 37*00 

— — in current, estimated at 1-00 foot 

per mile, 1-74 1-74 

in rapid, 0.02 0-50 

— in current, estimated at 1-00 foot per 

mile, 217 2*17 

infall, 004 7*00 
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Total 
Distance. Rise. Dist. 
Miles. Feet. Miles. 
Rise in current, np to the crossing of 
Salter's base line, estimated at 100 
foot per mile, 1-27 1*27 36*63 

— in current, estimated at 100 foot 

per mile, 0*60 0*50 

in fall, at lat. 46° 22' 8", 001 "7-50 

— in current above the fall up to tri- 
butary at camp of 20th September, 

estimated at 100 foot per mile,. . . . 1*50 1*50 38*64 

■ in current, estimated at 1*00 foot 

per mile, 2*24 2*24 

— in rapid, 004 150 

— in current, estimated at 1-00 foot 
per mile, up to the creek, on the 

route to White-fish River, 3*26 3*26 44* 18 

— in current, very fast, estimated at 

1-50 ft per mile, 1*70 2*55 

— in rapid, 0*10 5*00 

— in current, very fast, estimated at 

1-50 ft per mile, 060 090 

in falls and rapids, 0*26 60*00 

— in current, estimated at 1*60 ft per 

mile, 5*50 8*25 

— in rapid, 0*08 2*00 

■ In current, estimated at 1*60 ft. 

(per mile, :. 0*34 0*51 

in faU, 002 1000 

"— in current, estimated at 1*50 foot 

per mile, 0*68 0*8*7 

— in strong rapid, 0*16 6*00 

— in current to foot of fall, estimated 

" at 1*50 feet per mile, 0*87 1*30 

Tin fall, 001 7*00 

— in current across pool between falls, 
estimated at 1*50 ft. per mile, 0*21 0*32 

in fall, 001 800 

■■ in current, estimated at 1*50 foot 

per mile, 2*60 8*90 

in fall, 001 600 

— in current, very strong, estimated 

at 200 feet per mile, 0*31 0*62 

— — — in rapid, 005 2-00 

■ in very strong current, estimated 

at 200 feet per mile, 5-00 1000 

— — in rapid, 012 700 

in current, very strong, estimated 

at 200 feet per mile, 1-30 2*60 

— in rapid, 0*28 8*00 

— in current above rapid, where the 
river is wider, estimated at 0*80 

foot per mile, 2*75 2*20 

— in rapid to outlet of Wahnapitae- 

ping, 014 500 67*18 



Bei&t 

above the Sea. 

Feet. 



761*33 Salter's base line. 



Y70-83 Tributary. 



777*8? Route to White fish River. 



937*85 Wahnapitaeping. 



Between Lake Huron and the head of the bay north of the main channel, the 
country is bold, rocky and barren, like most other parts of the French River; but 
on the eastern outlet of the Wahnapitae, towards the bifurcation, there is some 
tolerablv good flat land, bearing hard-wood mixed with evergreens. The valley 
of the Wahnapitae south of the White-fish River route contains many consider- 
able tracts of flat land, much of which appears to be of good quality, bearing 
hard-wood and large white pine in abundance ; but a great proportion of the 
flats are low, wet and swampy ; and this is particularly the case where the river 
makes a long westerly sweep about half-way between the mouth and Salter's 
baseline. 
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There are likewise portions of the valley above the White-fish River route 
where the land is of tolerably good quality, but the flats at that part of the river 
are less extensive, and the general character becomes much more rugged and 
broken than it is farther down. 

Wahnapitaeping Lake is a fine sheet of water, surrounded by picturesque 
bills and studded with numerous islands. On the north side it assumes a semi- 
elliptical form, the regularity of which is broken by a projecting delta runnin* 
out into low flats at the junction of the river. On the south side a bold rounded 
promontory separates two long narrow bays lying directly north and south, the 
river flowing out of the southern extremity of the eastern one. The shores on 
the east and west sides are less symmetrical than on the north and south, being 
indented by numerous coves and long narrow bays. The greatest breadth of the 
lake from north to south is a little less than nine miles, and the extreme breadth 
from east to west is rather over ten miles, including a deep bay on each side. 
The whole area of the' surface contains from forty to fifty square miles. 

The river above the lake after leaving the flats at the mouth, meanders through 
a great sandy plain, clad almost exclusively with red pine. It sweeps round tie 
base of a great mountain which rises to the westward of it, till the upward 
course gets round to the north-west, when it enters the gorge of a narrow valley, 
with rocky lofty precipices on either side. 

With the exception of there being a pretty strong current to stem, and a jam 
of drift wood, blocking up the river about a mile and a-half above the lake, 
there are no impediments to its navigation for from ten to twelve miles, but at 
about that distance it again becomes broken by rapids. 

WhiUrJuih River and Us Lakes. 

Leaving the Wahnapitae at the place already indicated as the White-fish 
River route, a small rivulet is ascended for a few chains, and then a portaae 
made due west thirteen chains, to a small narrow lake about a mile in length, 
lying north and south, which supplies the little rivulet. From a bay on the 
west side of this small lake another portage is made west, fifteen chains to a 
second small lake, and then crossing that lake in a course about W. S. W. thirty 
chains, a third portage is reached which crosses the water-shed, dividing the 
waters of the Wahnapitae from those of the White-fish River. The couree 
across the portage is S. W. by W. twenty-two chains, striking at its western 
termination the extreme head of a small narrow lake, the summit water of the 
main branch of the White-fish River. 

The White-fish River in its whole length, until within a mile or less of Lake 
Huron, consists of a long chain of lakes, lying at short distances from one ano- 
ther, connected by short, small and sometimes rapid streams. 

From the head lake a straight line in the bearing W. S. W. for a little over 
seventeen miles, reaches a circular-shaped lake named Round Lake, but some- 
times spoken of as White-fish Lake, thus giving rise to much confusion, as the 
lake generally recognised by the latter name belongs to another stream, and 
gives its tribute to the Spanish River. 

Continuing across Round Lake in nearly the same bearing as before, two 
miles bring us to the outlet. The stream, as it flows from the lake, takes a 
general course of about S. W., and in about two miles enters Lake Lavase, 
which, with the small stream issuing from it, gives us two miles more in the 
same direction to the head of Lake Panache. This is the largest lake of the 
series ; its length, following the travelled route, is about eleven miles, in * 
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bearing W. by S., and then two miles in a bearing south. At its lower extre- 
mity there is a narrow gorge with a fall into another lake. From the fall the 
downward course of the valley, over lakes and streams, is south for about two 
miles, and then west for about eight miles. 

Below this the general bearing to the mouth is south-west, and the distanccf 
about four miles, in which are crossed three small parallel east and west lakes, 
the lowest two being about three-quarters of a mile above the position where 
the river joins Lake Huron, less than a mile eastward of the Wallace mine 
location, in latitude 46° 6' 26" N., and longitude, by account, 81° 45' 48" W. 

The following tabular arrangement gives the levels of White-fish River over the 
sea: 

Levels of Whke-ji$h River above the Sou 

Total Height 

Pittance. Rise. Di*t. above the Sea. 

Miles. Feet Miles. Feet. 

Level of Lake Huron, 578*00 Lake Huron. 

Bite in the stream above the junction, es- 
timated at the rate of 80 foot per 
mile, to the foot of the lowest fall, 080 064 
in fall, 003 3700 

— across pool, between falls, estimated 

ai 0*50 foot per mile, 0*11 0*06 

in falls, 005 1400 

^— across lower lake, estimated at 0*10 

foot per mile, 1*00 010 1*99 629*80 First lake. 

— in stream between lakes, estimated 

at 0*50 foot per mile, 1 . 0.38 0*19 

' — in lake to foot of rapids, estimated 

at 010 foot per mile, 1*70 0*17 4*07 630*16 Second lake. 

— in a succession of falls and Rapids, 
forming the connecting stream be- 

treen lakes, 0*60 100*00 

— across lake to the junction of stream 
below fall, estimated at 010 foot per 

mile, 0*30 003 4*97 730*19 Third lake. 

— ia fall, 005 11*00 

— in stream to foot of fall, estimated 

at 0-80 foot per mile, 0*44 0*35 

- — in fall 001 700 

— — in a long lake above the fall, es- 
timated at 0-20 foot per mile, 6*75 115 11*22 749*69 Fourth lake. 

— in rapid, at lat. 46° 10' 22", 002 100 

— in stream, estimated at 1*00 ft. per 

mile, 0-90 0*90 

in rapid, 001 250 

— in lake above rapid, estimated at 

0-20 foofper mile, 1-26 0*25 13*41 754*34 Fifth lake. v 

- — in rapid, 005 350 

- — in lake above rapid, estimated at 0*20 

foot per mile, 1-65 0*33 1511 76817 Sixth lake. 

- — • in same lake, a narrower part, es- 
timated at 0-25 foot per mile, 1*25 0*31 

•—-across lake to foot of falls below 
Lake Panache, estimated at 0-20 foot 
per mile, 100 0-20 17*36 758*68 Lake Panache. 

■ — in fall from Lake Panache, 002 800 

— along surface of Lake Panache, es- 
timated at 010 foot per mile, 1300 1*30 30*38 767*98 Eighth lake. 

— on connecting stream above Lake 
Lavase, estimated at 0*50 foot per 

■lile, 0*56 0*28 

■ — 'On Lake Lavase up to the lower 
point of the marsh, estimated at 0*20 
foot per mile, 100 0*20 31*94 768 46 Lake Lavase. 
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Total 


Height 


Distance. RUe. Dut. 


above the Sea. 


Miles. Feet Miles. 


Feet. 



Rise in current, moderately strong, up 

through the marsh, and up the 

stream to the foot of the rapids 

below Round Lake, estimated to 

average 0*80 foot per mile nearly,.. 2*60 2*08 
— in two rapids, including current 

between, up to the level of Round 

Lake,.. . .". 011 500 34*65 775*54 Round Lake. 

A small brook falling into Round Lake, on the north side, issues from another 
lake called Muckataewagaming, lying parallel to the upper chain ; to this lake 
there is a portage of about half-a-mile, long used by the people connected with 
the Hudson's Bay Company, when on their way to the post of White-fish Lake. 
From the north end of this portage a bearing of N. N. E., and a distance of a 
little over a mile across Lake Muckataewagaming strikes the southern termin- 
ation of Salter's meridian line, and also the end of a portage, both of which 
cross the water-shed and come upon White-fish Lake at a distance of from 
twelve to fourteen chains. 

The lakes above Round Lake, of which there are five, are all long and narrow; 
the lowest one of the series measures upwards of ten miles in length from 
head to foot, but is nowhere thirty chains wide, except at the lower end, 
where the breadth is about three-quarters of a mile. Muckataewagaming lies 
exactly parallel with this long lake, and measures from four to five miles in 
length, with a breadth never exceeding half-a-mile. Round Lake, as its name 
implies, is nearly circular, with a diameter averaging about a mile and three- 
quarters ; in addition to the tribute received by Round Lake from the head lakes 
to the east, and from Muckataewagaming, to the north, a third tributary enters it 
on the west side, about three-quarters of a mile above the outlet. 

The country surrounding these upper lakes is for the most part very broken, 
and rocky, few parts claiming much consideration for their agricultural capabili- 
ties ; but pine grows abundantly of both the red and white varieties, and the 
white pine is frequently of large size. On the north side of Round Lake, bet- 
ween it and Muckataewagaming, there is a considerable extent of lanfl yielding 
stout maple and oak, mixed with large-sized white pine, where the soil is evi- 
dently of good quality, but the surface is for the most part rugged and stony. 

The same description will equally apply to the country on the north-west side 
of the water-shed, bordering on White-fish Lake, where patches have been parti- 
ally cultivated around the Hudson's Bay post, producing potatoes of the finest 
description, but the places capable of yielding them, or of being cultivated at 
all are confined to very narrow limits, from the irregularity and general rocky 
character of the ground. 

The banks of the stream falling from Round Lake are generally flat and dry 
about the upper end, bearing balsam, small white birch, cedar and tamarack ; 
but they become gradually lower and more swampy towards Lake Lavase, 
and the stream after passing through a low and wet tract, producing black 
ash, and black oak of stunted size, opens out at the junction with the latter into 
an extensive marsh. 

The upper half of Lake Lavase is all marsh, averaging about half-a-mile in 
width, and bounded on each side by bold rocky hills ; the lower half is alter- 
nately rocky and marshy at the points and in the bays, and the banks of the 
connecting stream flowing from it are low and marshy to the junction of Lake 
Panache. 



Digitized by 



Google 




• 




iifmii. 








¥> 


T 






I 


*3? 







bt .Croin. ^Otc 



3q dro JhtfJuuj IstkcyaphfT", J&mtrta/ 



Digitized by VjOOQIC 






Digitized by CjOOQlC 



20 Victoria. (Appendix, No. 52.) A. 1857. 



About two miles below the junction, Lake Panache opens out over a great 
area, extending several miles to the southward in a great south bay, which con- 
stitutes the main body of the lake. From this bay an arm extends in a general 
bearing about E. S. E. for six miles, reaching longitude, by account, 81° 12' 
55" W., and giving a total length to the lake from its eastern to its western 
extremity of about eighteen miles ; from the western end of the lake, another 
arm extends northerly, but that part was not examined, and I am consequently 
unable to describe its limits. 

The north shore of Lake Panache, from the junction of the stream from Lake 
Lavase to the western extremity, where the northern arm branches off, is toler- 
ably regular, and it is bold and rocky most of the way ; but the coast on the 
south side and up the eastern arm is deeply indented by bays of great extent ; 
numerous islands, many of which, especially those about the centre, are of large 
size, are distributed over the surface of the lake. The surrounding. country is 
or the most part rugged and rocky, and the soil is no where in the vicinity of 
the lake of a higher character than to enable it to support a moderately good 
growth of red pine. % 

The lakes below Lake Panache, which all lie transversely to the course of the 
fast-flowing parts of the streams that unite them, are narrow, sometimes not 
exceeding a few chains in width ; they are bounded by bold, rugged, barren 
shores, destitute of attraction as regards the picturesque until reaching the lowest 
lakes of the series ; these wash the base of the range of hills which stretch along 
the coast of Lake Huron from Lacloche, and though the country is barren, the 
scenery becomes very beautiful. The hills do not rise to a great elevation ; 
one of the highest was found to be only 369 feet over the level of the small lake 
at its northern base, or 421 feet above the level of Lake Huron ; but the bare 
white precipitous sides and sharp rugged outline of these hills stamp them with a 
character which strongly contrasts with that of the surrounding country. 

The range here is divided into two ridges of equal elevation by a narrow valley 
lying east and west, occupied by an arm of the lowest White-fish River lake, 
on the west, and by a small lake whose waters flow away from the White-fish 
River on the east. The southern boundary of the range is marked in the valley 
of the White-fish River, by the last two falls in the stream below. The banlts 
of the stream below the lowest fall are for the greater part flat, and there is a tract 
of tolerably good land on either side, yielding principally hard -wood mixed with 
pine. 

DISTRIBUTION OF THE ROCK FORMATIONS. 

The rocks of the region explored during the season, embrace two of the oldest 
recognised geological formations, the Laurentian and Huronian; the rocks of the 
latter and morejecent of which have been observed to pass unconformably be- 
low the lowest "of the fossiliferous strata of the Silurian system. The contorted 
gneiss of the Laurentian series, with its associated micaceous and hornblendic 
schists, spreads over the country to the* south and east, while the slates, conglo- 
merates, limestone, quartzite and greenstone of the Huronian, occupy the north 
and western parts. 

It was stated in my Report on the north shore of Lake Huron, that the eastern 
limit of the Huronian rocks was to be found in the bay on the north-west side of 
Shibahahnahning. If a line be drawn from that point to the junction of the 
Maskanongi and the Sturgeon Rivers, it would run in a north-easterly bearing 
nearly, and it would rudely represent the common boundary of the two forma- 
tions ; were the junction however followed out in detail between the two points, 
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there would be many deviations from the line, presenting sweeps and curves in 
it, sometimes on one side and sometimes on the other, resulting from the effects 
of undulations. 

The difference in lithological character between the two formations was always 
sufficiently apparent, but though both were frequently found at short distances 
apart, the immediate point of contact was always obscure ; and a mass of green- 
stone of rather coarse grain was usually the first intimation of the proximity of 
the higher rocks. 

The change was first observed at the i unction of the Maskanongi and Sturgeon 
Rivers, and it was afterwards discovered, on the Wahnapitae at two places, one 
about half-way between the White-fish River route and Wahnapitaepmg, and the 
other crossing the Wahnapitae about four miles above the White fish River route; 
it was again manifested on the first little lake on the White-fish River route 
after leaving the Wahnapitae, its strike thence being in a course generally pa- 
rallel to the upper chain of the White-fish River lakes ; crossing Salter's base 
line somewhere near his fifty-second or fifty-third mile, and passing to the east- 
ward of Lake Panache, it runs out at Lake Huron, north of Shibahahnahning, as 
has been said. 

Laurentian Series. 

On the Sturgeon River, gneiss of red and grey colours, interstratified with 
layers of mica slate and quartzite, is displayed at each of the falls and rapids 
below the Smoke Fall ; and the banks occasionally exhibit strata of the same 
lithological character, always more or less contorted, but having a general dip 
south or south-east. 

At Smoke Fall, the strata, which are otherwise similar to those seen below, 
are tolerably regular, and shew a dip S. by W., but immediately above the falls 
they become nearly fiat, the angle of inclination not exceeding six degrees in 
a due south direction. In the long north-western stretch of the valley above 
Smoke Fall, and below the Temagamang, occasional exposures on the banks of 
the river exhibit gneiss and quartzite, invariably dipping south ; and above the 
Temagamang, where the rocks are more frequently exposed, there is no remark- 
able change in the lithological character for several miles, while the general dip 
continues to be southerly. 

Between the lowest two rapids, above the Temagamang, the gneiss is green 
in parts, deriving its colour from the presence of chlorite, and these chloritic beds 
are succeeded }>y and interstratified with beds of red and grey colours ; towards 
the end of the north west stretch, the prevailing color of the gneiss is green, and 

Eortions are of a concretionary character, the concretions being enclosed in thin 
lms of chlorite ; the general dip is about S. by E. 

At the elbow of the river, where it turns northerly, and where a small stream 
comes in, thinnish beds of fine-grained red and grey gneiss occur ; the beds are 
parted by layers of yellow mica, and sh^w a dip south, while similar beds at 
a short distance up the creek, and just below the part where it first becomes 
rapid, dip about east. Farther up the river, and at a little distance below the 
junction of the Maskanongi, the east bank exposes contorted gneiss, with many 
beds of greenish coloured quartzite. At the junction of the Maskanongi, the 
rock is rather coarse grained greenstone, rising on the north side of the tri- 
butary in a precipitous hill about 250 feet high. 

The rocky banks and bold rounded blufls of the French River are all eneiss, 
generally of a red colour, or red and grey, with interstratified portions of mi<»- 
ceous and hornblendic slate. These rocks every where display contortions and 
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are intersected by numerous quartzo-feldspathic and quartz veins, and small 
fissures and cracks in the rocks are sometimes filled with crystals of black horn- 
blende. 

On the north channel of the French River the attitude of the gneiss, inde- 

Smdent of small contortions, is sometimes nearly horizontal, but the prevailing 
p is from south to south-east. 

At the eastern of the two middle outlets, falling into Lake Huron, the gneiss 
is alternately red and grey ; the red is fine grained and compact, the grey coarse- 
ly crystalline ; the bedding, which is very distinct and tolerably regular, dips E. 
S. E. <45°. At this point the gneiss is cut by two sets of granitic veins, one 
set composed of large coarse crystals of red feldspar, with quartz and mica, 
running north and south ; while the other set, which is fine-grained, and in 
which the prevalent mineral is red and pinkish feldspar, intersects both the gneiss 
and the coarser veins. This set runs N. W. and S. E. 

On the upper part of the middle channel both north and south of the main 
river, black hornblendic slates with garnets, are occasionally seen interstratified 
with the gneiss ; but at the northern end of the lake, and on each side of the 
eastern outlet of the Wahnapitae, the gneiss, which is very much contorted, is 
chiefly red and grey. 

At the falls and rapids of the Wahnapitae, and wherever the rocks are seen in 
the valley below the White-fish River route, they were found to consist of red 
and grey gneiss, generally more or less contorted, but shewing an average dip 
from south to south-east ; and in the country east of the river on Salter's base 
line the gneiss forms a series of precipitous ridges running N. E. and S. W., all 
shewing a dip S. E.< about 45°. 

On the base line west of the river, the ridges which are there also very 
precipitous, at some parts run nearly north and south, and the strata sometimes 
appear to be vertical, but always more or less contorted. 

At the sixty-feet fall and rapids, about two miles and a-quarter above the 
White-fish River route, the gneiss rises in bold precipitous cliffs about 150 feet 
high, on the north-west side, striking E. N. E. and W. S. W. in vertical strata ; 
the cliffs run across to a small marshy creek, about a-quarter of a mile above 
the falls, and present low bluffs or ledges over its southern bank ; but about a 
mile further up, an exposure of quartzite and slate, belonging to the Huronian 
series, comes to the river dipping N. W. <65°. 

The junction of the upper and lower formations must consequently take place 
in the low marshy ground near the creek ; it crosses the river there, but probably 
extends only a short distance on the other side, for though the exposures on the 
river up to the northerly turn to Wahnapitaeping are all of the upper series, 
the strata nearly coincide with the course of the stream, and just at the turn 
another exhibition of the gneiss of the lower series makes its appearance ; a 
small low hollow or dingle at this part seems to mark the boundary of the 
formations, the contorted red and grey gneiss being on the south-east side of it, 
while the north-west is occupied by a somewhat coarse-grained greenstone, 
which at one part has an arrangement of its crystals in a manner obscurely 
resembling stratification. 

Huronian Series. 

It has already been stated that coming from the lower to the higher formations 
a mass of rather coarse-grained greenstone was generally met with. It was so on 
each occasion, with the exception of one, and in that there was an interval 
between the formations occupied by a marsh, beneath which the greenstone may 
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have been present without any exposure. Whether this greenstone is the result 
of an overflow contemporaneous with the upper formation, or an eruptive mass 
intruded at a later period, has not yet been ascertained. Greenstones almost or 
quite identical with this were found at other parts, forming regular bands be- 
tween beds of quartzite and conglomerate or slate, and were frequently seen to 
cap the hills where the strata below were nearly horizontal ; but there are also 
many vertical intrusions where the greenstone presents no distinctive difference 
in mineral character from the intercalated layers, farther than being generally 
in a slight degree of a finer grain. 

The rocks which form the different members of the group, as seen in the area 
examined, taken independantly of igneous intrusions or interposed trap beds, 
may, there is reason to suppose, be found to succeed one another in something 
like the following ascending order ; the district however is so much disturbed 
that the sequence is not given with much confidence, though all the masses 
described are met with in one place or other. 

1. Pine grained green silicious slates, with thin bands of green quartzite interstratified ; also fine 

grained slates, sometimes of a green tinge, and often bluish or black, weathering very black ; 
occasionally some layers assume a reddish color ; copper pyrites and iron pyrites are frequently 
present in this division. 

2. Slate conglomerate, the matrix always greenish in colour ; sometimes it has a regular slaty struc- 

ture, at other times it resembles a massive fine-grained greenstone trap; it holds pebbles of white 
and red syenite in great profusion, with occasional masses of green, brown and red jasper, rounded 
in form ; associated with the conglomerate, and probably not far from the division No. 1 are green 
slates in very regular laminae, cleaving with the bedding, and usually cut by parallel joints. 

3. A band of limestone ; its strata always appear very much disturbed, and it is in general associated 

with greenstone. The prevailing color of the limestone when found in mass, is a pale whitish- 
grey, sometimes passing into dark blue ; the band is frequently brecciated, and often displays 
rough jagged edges, which appear to belong to layers of hornstone : portions of the band are 
indurated calcareous shale, and these occasionally contain fine-grained silicious pebbles. 

4. Slate conglomerate resembling the slate conglomerate on the other side of the limestone. 

5. Green silicious chloritic slates, with some tolerably strong bands of quartzite. 

6. White and very pale sea-green close-grained quartzite, with beds of quartz conglomerate interposed, 

and layers of talco-quartzose slate, sometimes of a dark green color, but more frequently a pale 
flesh-red. The pebbles of the conglomerate are chiefly small white opaque rounded masses of 
quartz, but these are occasionally mixed with rounded masses of red and green jasper. 

Leaving the Laurentian rocks on the main stream, at the junction of the 
Sturgeon River and the Maskanongi, and ascending the tributary, the range of 
the greenstone with beds belonging to the first division, consisting of green and 
bluish slates, sometimes weathering very black, and thin layers of greenish 
quartzite, were found on the shores of the largest of the three lower lakes ; the 
slates were generally of a very fine grain and compact texture, and frequently 
contained copper and iron pyrites. 

At the head of the same lake the slate, which there is green, weathering 
brownish-grey, rises in a set of parallel ridges, running N. 50° E. and S. 50° W., 
the strata apparently vertical. The rock here produces a rough, jagged and 
wrinkled surface, breaking into elongated splinters when struck with the 
hammer. Abreast of the falls, at the head of the lake, the slates, otherwise 
similar to those of the ridge below, and still forming a ridge on the south side, 
are conglomerate, holding rounded pebbles of syenite, with occasional brown 
and green ones of jasper. 

To the west, the slates are cut off by the intrusion of a dyke of compact flesh- 
red feldspar, which crosses the portage between the two lakes, at the southern 
bend, and forms the falls. The intrusive red feldspar was found to be cut by 
small veins of specular iron ore ; and veins of semi-translucent white quartet 
holding yellow sulphuret of copper, intersect both, displacing the iron ore veins. 
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The general bearing of the whole intrusive mass appeared to be nearly north 
and south, but the main vein of quartz, holding copper pyrites, lies about N. E. 
and S. W. Smaller quartz veins, but apparently without copper ore, run into 
the main vein on either side. 

At the foot of the lake, where a southern bend occurs in the coast, the strata 
consist of slate and quartzite, very much disturbed ; but they shew a general 
strike nearly east and west, with dykes of greenstone and compact flesh-red feld- 
spar cutting them transversely, till turning north up the long narrow lake below 
Maskanongi-wagaming, when the slates strike along the east side, shewing a 
regular dip from N. 80° E. to due east, with an average inclination of twenty- 
five degrees. 

At a short distance west from the lake, the hills are greenstone and pale 
greenish quartzite, which possibly may be interstratified with one another ; but 
their mutual relation not being well developed, such cannot be asserted as a fact. 

At the falls at the foot of the Maskanongi-wagaming Lake, the rock is com- 
pact dark blue or greenish slate, and the same rock continues on both sides of 
the lower bay ; but above the lower bay, as far as the head of the lake, the shores 
and islands are slate conglomerate, with pebbles of syenite. The attitude of the 
conglomerate on Maskanongi-wagaming appears, for the most part, to be nearly 
horizontal. On the west side of the lake, it was observed to form the lowest of 
a set of distinctly marked bands of rock, the accumulation of which constituted 
the highest hill ; it was succeeded above by a band of greenish colored quartzite, 
some of which has a slaty cleavage parallel to the layers of the deposit, while 
the third and fourth, or uppermost bands, were found to be greenstone, the dip 
of the whole being N. W. by W.< from 10° to 12°. 

On the east side of the lake, directly opposite this graded mountain, the 
conglomerate gives an escarpment facing to the west, with an easterly dip, show- 
ing that the axis of a gentle north and south anticlinal runs along the lake. 
At the head of the lake, and abreast of the rapids on the stream above, the es- 
carpment faces easterly, and the rock, being on the western side of the anticlinal, 
slopes gently to the west. 

On the small northern lakes below Metagamashing, and at the lower 
end of Metagamashing itself, the rock is a veiy fine-grained finely laminated 
green slate, portions of which contain rounded pebbles of syenite, remotely 
apart from each other. At the portages next below Metagamashing, these 
slates dip S. 2° W.< from 10° to 15°, but that dip is not constant, as a short 
distance above they become horizontal. They are divided by two sets of parallel 
joints cutting the strata into rhomboidal-shaped blocks, the direction of one 
set being N. 52° W., and the other N. 23° E. The rock being cleavable to an 
unusual extent, in directions parallel with these joints, may be broken into verv 
small fragments of similar shape. Portions of this slate are tolerably well 
suited for whetstones. 

Both shores of the north-east arm of Metagamashing are of syenitic slate con- 
glomerate, the strata gently undulating, or nearly horizontal, until getting with- 
in a mile and a-quarter of the point of the peninsula which divides the two arms 
of the lake, where the rock is a pale green quartzite, evincing great disturbance, 
and dipping irregularly to the westward. Above the point where the quartzite 
appears, the rock is a pale flesh-red syenite, the principal constituent mineral 
being a flesh-red feldspar, and farther up still, on both sides of the narrows lead- 
ing to the main body of the lake, it is greenstone. 

On both sides of the north-west arm, the rock is white or pale green quartzite, 
portions having a regular slaty cleavage, parallel with the bedding, which 
shows a dip all along the west coast from N . 67° E. to N. 75° E., the average 

G at 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



inclination being sixty degrees. At the rapids on the river, just above its junc- 
tion with the lake, there are ledges of white and pale greenish quartzite, holding 
interstratified layers of white quartz conglomerate, ranging generally N. N. W> 
andS. S. E. 

On the southern portion of Metagamashing, the rock of the coast is chiefly 
greenstone, with disturbed strata of syenitic slate conglomerate and slate on 
some of the points and on the islands near the middle. On the group of small 
islands in the bay leading to the portage over the water-shed, slates and green- 
stones are seen in interstratified layers, dipping S. 70° E. <45°, and the 
water-shed ig greenstone. It appears probable that the greenstone of the south- 
ern bay is a continuation of the intrusive mass of greenstone and syenite observed 
at the peninsula dividing the two arms of the lake. 

At the small lake on the west side of the water-shed, the rock is a compact 
dark blue silicious slate, shewing an easterly dip ; and the islands in the eastern 
bay of Wahnapitaeping, as well as the eastern coast of the lake to the south of 
them, are syenitic slate conglomerate, but the coast on the west side of the bay 
is greenstone. The greenstone here forms the bold promontory which divides 
the eastern bay from the main body of the lake, and also the islands off" the east 
coast south from it, running in a direct line S. 22° W. The greenstone of the 
peninsula is extended to the islands outside of it, and then followed by ridges 
of slate conglomerate, with a strike parallel to it. This slate conglomerate 
follows it also on the north-east shore oithe lake, where it prevails for the breadth 
of about a mile, with greenstone again beyond it, in two sharp points, which 
show a strike N. 30° E. 

Between these points and the mouth of the river, there are no exposures of 
rock on the north shore of the lake ; but rocks which would apparently strike 
into this part, compose the mountain on the west side of the river, a short 
distance above. The eastern part of them, towards the foot of the mountain, 
consists of alternations of greenstone and quartzite, running quite parallel to one 
another, with a strike of S. 45° E. The western part, which is at the summit, 
is composed of white or very pale sea-green quartzite, with very regular layers 
of quartzose conglomerate, seldom over an inch or two in thickness, holding 
small rounded pebbles of white quartz, with some of red jasper. The beds are 
perfectly vertical, with a strike S. 37° E. The first rock on the lake shore, on 
the west side of the mouth of the river, would come in considerably to the west- 
ward of the mountain strata. It is situated just beyond the delta, and consists 
of greenstone running apparently N. 16° W. ; beyond this greenstone, about 
hali-a mile, there appeared two exposures of green silicious slate, over a mile 
from one another, the more eastward of which was very pyritiferous ; its dip was 
W.<45°, while that of the westward one, which was much disturbed, appeared 
to be S. 68° E., with an uncertain slope. 

At the north-west angle of Lake Wahnapitaeping there is an intrusion of pale 
flesh-red fine-grained syenite, which, where seen on the mainland, seems to strike 
N. 44° W. ; but turning more southerly in its opposite course, it runs apparently 
about north and south, forming portions of the islands grouped across the western 
bay, and striking the mainland again at the southern point of the same bay. 
This syenite appears to be closely associated with a great mass of greenstone, 
which rises in a lofty vertical precipice immediately west from it, and form* 
the promontory on the south side of the western bay. 

Entangled with the greenstone there are masses of rock of a beautifully varie- 
gated aspect, having large white and deep flesh-red rounded masses of feldspar* 
thickly disseminated through a base composed of smaller masses of the same des- 
cription, with others of translucent quartz, among which a green amorphous 
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mineral reticulates, apparently pyroxene or hornblende, sometimes giving a 
banded aspect to small portions. Mica is present in small quantity running 
parallel with these bands. The rock has the character of what by French 
geologists would be termed an arkose. It may be an altered rock, and is not 
unlike some portions of the gneiss of the Laurentian series, to which it may 
perhaps belong. 

The precipitous hills a little farther south present similar varieties of rock, 
and on some of the islands and at a point of the mainland masses of altered rock 
and contorted slate were seen adhering to the syenite, while they were at the 
same time cut by quartzo-feldspathic veins. The general strike of these slates 
was N. 32° E. on the island, and N. 28° W. on the mainland. 

Beyond this the whole of the west and south shores of the lake display the 
effect of a very high degree of disturbance, and slates, conglomerates, quartzites 
and greenstone, with brecciated limestone, come in strangely irregular juxta- 
position. Along the western shore and on both sides of the south-western bay, 
towards its extremity, the exposures are greenstone and altered silicious slates, 
which have somewhat the appearance of being interstratified with one another ; 
but at the northern extremity of the promontory dividing the south-west from* 
the south-east bay, there is a white or yellowish quartzite, immediately suc- 
ceeded by a conglomerate containing large rounded masses of syenite, quartz 
and jasper, so intimately blended with the paste in which they are enclosed, 
which is of a green trappean aspect, that except for the smooth polished surfaces, 
wet from the wash of the lake, revealing the contrast of color, it might be readily 
mistaken for a portion of the greenstone with which it comes in contact. 

Associated with the greenstone which succeeds the conglomerate on the east 
is a breccia, made up of angular fragments of greenish quartz and very dark grey 
silicious slate, cemented together in a calcareous paste, the whole mass weathering 
black. This breccia, was observed to skirt the shore, keeping always in contact 
with the greenstone, for about half-a-mile, leaving it at the north-west point of 
the promontory on a strike N. 50° E. Outside of the point it bears more 
easterly, and strikes through the cluster of islets which lie at the point, ap- 
parently running straight across the eastern bay. 

Re-appearing at the water's edge on the eastern shore, it is overlaid by an 
altered fine-grained compact silicious slate, which again is overlaid by green- 
stone, veins of white calcareous spar cuttinir through the whole series. At this 
point the breccia is exposed for only a very short distance, striking along the coast 
at the edge of the water, but it re-appears on a small island about a mile farther 
north, lying between the string of greenstone islands mentioned above and the 
eastern shore. Small patches of calcareous material were occasionally found 
pasted against the greenstone of the islands on the east side, and in the small 
cracks and fissures cutting the body of the rock, effervescence indicating the 
presence of carbonate of lime, was sometimes observed on the application of an 
acid. 

The masses along the east coast of the south-eastern bay and of the islands 
within it, are chiefly quartzite, some portions of which are very pure white, 
others being grey and greenish, while some are partially of a pink or rose-red. 
The prevalent dip of all these is easterly. On the western side of the bay a 
reddish-grey or greenish syenite keeps the shore for about a mile, and probably 
cuts through the grey quartzites wnich hold the coast south from it to the 
outlet of the lake. 

On the north point of the island, at the outlet of the lake, a mass of silicious 
and pyritiferous slates, interstratified with bands of grey and greenish quartzite, 
was observed to be cut by a vein of white quartz from five to six yards across. 
The only metalliferous mineral perceived in it was iron pyrites. 
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In that part of the Wahnapitae which occurs between the exit of the lake 
and the western turn, about ten miles below, the course of the river and the 
stratification appear to coincide, and the rocks exposed at all the rapids in 
succession are of pretty uniform character, consisting of silicious pyritiferous 
slates of a greenish color, interstratifiod with bands of grey and white quartzite. 
At this turn occurs one of the greenstone masses which have been mentioned 
as usually interposed between the Laurentian and Huronian series. 

For another and almost equal stretch of the river, the stratification of these 
silicious slates and quartzites coinci les with its course, and they compose the 
rocks of the falls and rapids iu highly inclined or vertical strata. At one of 
the falls the slates are partially micaceous, and split up into long splinters, with 
a fluted surface presenting a ligneous aspect. 

The slates and quartzites, as was stated previously, leave the Wahnapitae 
about two miles above the sixty-feet fall and rapids, striking south-westerly for 
the head lakes of the White-fish River. The formation was first recognized after 
leaving the Wahnapitae at the small lakes on the east side of the water-shed, 
with a band of greenstone flanking it to the south-east ; thence running south- 
westerly across the water-shed, the outcrop strikes generally in that direction 
parallel with the course of the White-fish chain of lakes. 

The country north-west of the lakes above Round Lake appears to run in 
ridges parallel with them, and judging by what is seen crossing to White-fish 
Lake, it is composed of pale yellowish- white and greenish quartzite and silicious 
slate, iuterstratified with one another, and of greenstone. The greenstone forms 
bold, lofty, precipitous and abrupt hills, while the quartzite and slate occupy 
the lower grounds, and usually come to the shores of the lakes in bold rounded 
bluffs. 

Following Salter's meridian line, about a mile north from White-fish Lake, or 
within twelve chains of his second mile mark, after crossing a ridge of green- 
stone and some low ground beyond, a stream connecting the upper lakes of the 
White-fish branch of the Spanish River is reached, on the banks of which dark 
blue silicious slate is exposed dipping at a high angle, S. 5° W. Farther on, 
after crossing a ridge of slate which rises on the north bank, a ridge of white 
quartzite crosses the line a little within the third mile mark, and a little .beyond 
the fourth mile mark the rock is red syenite. At the fifth mile a dingy 
green magnetic trap, with a large amount of iron pyrites, forms a ridge, and 
that rock, with syenite, continues in a succession of parallel ridges to the 
seventh mile, beyond which the country becomes low and marshy. These 
parallel ridges strike nearly east and west, and small brooks or marshes occupy 
the intermediate valleys. 

Previous to my visit to White-fish Lake, I had been informed by Mr. Salter 
that local attraction of the magnet had been observed by himself, while he was 
engaged in running the meridian line, and he expressed it to be his opinion that 
the presence of a large body of iron ore was the immediate cause. When, 
therefore, I came to the part indicated by Mr. Salter, I made a very careful 
examination not only in the direction of the meridian line, but for a conside- 
rable distance on eacn side of it, and the result of my examination was that 
the local attraction, which I found exactly as described t>y Mr. Salter, was owing 
to the presence of an immense mass of magnetic trap. 

The compass was found while traversing these trap ridges, to be deflected from 
its true bearing upwards of ten degrees at several different parts, and in one place 
it shewed a variation of fifteen degrees west of the true meridian, or about 
twelve degrees from the true magnetic north. Specimens of this trap have been 
given to Mr. Hunt for analysis, and the result of his investigation shews that it 
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contains magnetic iron ore and magnetic iron pyrites generally disseminated 
through the rock, the former in very small grains ; titaniierous iron was found 
associated with the magnetic ore, and a small quantity of nickel and copper with 
the pyrites. It was remarked that notwithstanding the powerful influence of 
this magnetic mass in causing a general local attraction, the contact of fragments 
of it with the compass, although producing a slight effect, rarely occasioned 
any remarkable agitation of the needle. 

The rocks exhibited on the shores and islands of Round Lake and on the south- 
eastern arm of Lake Panache, are in general character similar to those exposed 
on the north side of the water-shed at White-fish Lake. They consist of green, 
yellowish and white quartzite, interstratified with green silicious slates, asso- 
ciated with great masses of greenstone, the latter forming lofty precipices, and 
abrupt hills running in the general strike. These measures are supposed to be 
lower members of the formation!, brought into the positions they occupy by a 
series of undulations, of which the water-shed between Muckataewagaming 
and White-fish Lake is the position of a main anticlinal axis. 

Syenitic slate conglomerate was first observed on White fish River at Lake 
Panache, not far below the junction of the stream from Lake Lavase, where its 
characteristics precisely resemble those of the slate conglomerates so widely 
spread over the valley of the Maskanongi. 

At this point it was found in contact with greenstones, but on the south side 
of the promontory which divides the upper from the south bay, it occurs in low 
rounded ridges, succeeding hills of green slate, interstratified with beds of greenish 
and white quartzite. 

To determine with certainty the order of succession on the promontory would 
involve much difficulty, as the rocks are in a state of great disturbance ; but it 
seems probable from the attitude thejr present, that the green slates, with their 
associated beds of quartzite, are lower m superposition than the conglomerate, and 
may be the equivalent measures of the wrinkled slates seen in juxtaposition with 
the slate conglomerate on the lower lakes of the Maskanongi. 

On the north shore of Lake Panache, about midway between the inlet from 
Lake Lavase and its western extremity, a band of limestone occurs, which where 
first observed, appears to be both underlaid and overlaid by syenitic slate con- 
glomerate. The mass of this limestone, which measures about sixty yards across 
and may be about 150 feet thick, is of a pale grey color on fracture, weathering 
to a bluish-grey, with thin layers which have the appearance of chert, but are 
in reality only harder portions of the limestone, weathering quite black. About 
the base of the calcareous strata some of the beds are blue, holding more sili- 
cious matter than the grey beds, while others are of a brecciated character. 
The beds are all more or less intersected by small veins of fine greenish jaspery- 
looking trap, which weathers brown or yellowish. 

To the eastward of this exposure the only indications observed of the presence 
of limestone were on the east side of the large island at the entrance of the 
south bay, and in the peninsula on the north side at the entrance of the eastern 
arm ; in both of these localities small exposures of a black-weathering brecciated 
rock, which proved to be calcareous, come up in one or two parts, just over the 
surface of the water. On the island the calcareous rock is overlaid by a black- 
weathering slate, which, though without pebbles, resembles the matrix of por- 
tions of the slate conglomerate. On the peninsula at the eastern arm the 
brecciated rock comes directly in contact with greenstone. 

To the westward the calcareous strata and syenitic slate conglomerate strike 
along the north shore, and alternately appear on the coast for about three miles, 
occasionally coming in contact with a great mass of greenstone, which strikes 
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generally in the same direction. The calcareous rock then appears to be cut 
off by greenstone, which forms the bold precipitous shore of the lake to the 
junction of the northern arm. 

The islands near the centre part of the lake, which lie off the great south 
bay, are chiefly white or pale green and yellowish quartzite ; in the large one 
nearest the south shore the beds are massive, the rock in some is granular, and 
occasionally sufficiently coarse to form a fine conglomerate ; portions decompose 
into a fine yellow sand. The dip on the island varies from S. <45° to S. 70° 
W. <45°, and at one part it is S. 45° W. <25°. The south shore and the 
islands off it are quartzite and greenstone alternately, and at the point where 
the lake turns south towards the lower expansion, white and yellowish quartzite 
is cut by dykes of fine-grained greenstone, which run N. E. and S. W. 

At the head of the lower south expansion of Lake Panache, the limestones 
are again seen on both sides, and also on the two islands near the middle, 
striking about E. by N. and W. by S., and shewing a southerly dip on the 
north side of the exposures ; but the slate conglomerate, with which it seemed to 
be associated at other parts, only appears on the south side of the large island, 
lying at the entrance to the northern arm, and between this island and the 
exposure of limestone on the west side of the bay, there is a point to the north- 
east of the limestone displaying fine-grained green slate, which, though very 
much disturbed and intersected by quartz veins, appears to shew a general dip to 
the north-west. 

South of the limestone, the rock at the points and in the small island near 
the middle of the la^e is bluish-grey and whitish quartzite, with thin beds 
of silicious slate, dipping generally about S. 30° E. <53° ; and at the falls at 
the foot of Lake Panache there are strong beds of whitish-grey quartzite some- 
times tinged with red, striking N. 50° W. and S. 50° E. in a vertical attitude. 

The noitli shore of the lake below the falls is greenstone, associated with 
which at one part, a rough black-weathering calcareous mass was observed 
adhering to the igneous rock, but only for a few yards a little over the surface 
of the water. Farther down the lake, on both sides, the exposures are white or 
greenish quartzite, with occasional layers of white quartz conglomerate, all 
Slewing a southerly dip ; but on attaining the long narrow westerly reach, the 
south shore exhibits pale green pyritiferous quartzite in strong compact beds, 
int erst ratified with pale green silicious slates and greenish granular quartzose 
bands, all in very regular strata, dipping S.< from 25° to 45°. 

These measures are cut off to the westward by a great intrusive mass of 
greenstone, a little way above the higher of the two rapids which join the long 
east and west lakes. On the west side of the dyke, slate conglomerate is 
found in detached patches in contact with greenstone, and it forms a ridge 
across the end of tlie peninsula, abreast of the upper rapids, while a ridge on 
the south side of the stream is greenstone. On the little lake to the north 
which intervenes between the two rapids, the rock is whitish and pinkish 
quartzite with silicious slates, striking generally about east and west ; the strata 
sometimes contorted, and occasionally in a vertical attitude. 

On the shores of the long narrow lake, west of the lower rapids, the rock 
on* each side is syenitic slate conglomerate ; associated with which is a fine- 
grained green slate, splitting into very regular thin laminae parallel with the 
bedding, and intersected by parallel joints. These rocks continue to occupy the 
coast to the western extremity of the lake, the fine slates occurring only on the 
south side at one or two places, where they shew a dip S. 7° W. <65°. On 
the north side, immediately north of the slate conglomerate, green and whitish 
quartzite were occasionally observed, on the surfaces of some of the beds of 
which a very distinct ripple mark was detected. 
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The south-flowing stream below the east and west long lake exhibits disturbed 
strata composed of green silicious slate and quartzite, which at one part, a little 
above the upper falls, dip to the northward ; but farther down measures of a 
similar character dip to the southward, and at the two falls above the next small 
lake, the inclination is S. <65°. On the north side of the little lake below, the 
slate conglomerate occurs again, while on the south side, and at the hundred-feet 
rapids which flow from it, connecting with the lake on the north side of the 
mountain range, the rock is greenstone. The greenstone here forms a bold ridge 
running east and west, and is succeeded on its southern flank by syenitic slate con- 
glomerate, and altered green slates, which skirt the north shore ; the former to 
the westward, the latter to the eastward of the junction of the stream. At a 
bluff point a little way below the end of the portage, on the north side of the 
mountain lake, a rough black-weathering rock, effervescing with acids, was 
observed in contact with the greenstone, but the exposure is limited to a few 
yards of the shore ; and its relation to the slate conglomerate, which skirts the 
shore above and below, could not be ascertained. 

The hills which rise on the south side of this lake, and are the eastern ex- 
tension of the Lacloche Mountains, consist of beds of pure white or pale sea- 
green quartzite, whitish quartzose slates and conglomerates, and talco-quartzose 
slates, with bands of greenstone running on the strike. The island in the middle 
of the lake is quartz conglomerate, which like the talco-quartzose slates at 
the foot of the mountain on the lake shore, dips northerly, the conglomerate 
dipping N. 21° W.<65°, the slates N.<75°. The slates and quartz conglomerates 
higher up the hill strike east and west, and are perfectly vertical. 

On the small islet on the eastern arm of the lowest lake, and skirting the 
north shore of that part of the valley which divides the mountain range, a 
confused and shattered black weathering calcareous rock was observed in contact 
with greenstone, and the rocks on the mountain side north of the greenstone 
are whitish or pale green quartzose slates and white quartzite, both green 
stone and slate striking E. by N. and W. by S., in vertical strata. 

The southern division of the range comes out in sections between the lower 
lake and the lower falls, exhibiting strata identical in mineral character with a 
large portion of the northern range, white quartz conglomerate associated with 
quartzose slates, striking the river immediately above the upper falls, with a dip 
N. 20° W.< from 75° to 80°. Strong beds of white quartzite, some of which 
are partially conglomerate, associated with greenish-white and reddish silicious 
slates, occur at the lower falls ; the strike of them is about E. N. E. and W. S. W. 
and they dip at a very high angle to the north. On the shore of Lake Huron, 
between the mouth of the White-fish River and the Wallace Mine location, the 
exposed strata are green silicious slate, with strong greenish-grey beds of 
quartzite, which dip N. W. <60°. 

What the total thickness of the rocks of this formation may be, has not yet 
been ascertained ; and no section displaying even an approximation to a regular 
undisturbed succession has any where been seen. The calcareous rocks will 

Eerhaps afford a means by which the structure may ultimately be followed out ; 
ut the intrusion of vast masses of greenstone dislocating and probably over- 
turning the strata, occasions no small degree of perplexity in investigating the 
subject, and must give rise to considerable uncertainty in regard to the order 
of the rocks in detail. 

It still remains a doubt in regard to the calcareous deposits, whether they 
constitute one or more bands of rock. On the lakes at Lacloche, calcareous rocks 
were found to pass below a considerable thickness of slate conglomerate, whereas 
on Lake Panache, they are found in apparent interstratification, and at other 
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parts they would appear to be above the slate conglomerate ; there may possi- 
bly be slate conglomerate both above and below a calcareous band, or there may 
be two parts of the slate conglomerate, taken as a whole, which are calcareous. 
In either case calcareous rock would characterise one division of the group. 

Assuming this to be the case, and that the quartzose slates, quartz conglome- 
rates, and quartzites of the mountains, are the upper strata of the group, there 
would then appear to be an anticlinal axis running along the valley between 
the mountains, on which axis the limestone 
comes to the surface, and the strata of the hills 
would be folded up in a synclinal form on each 
side of it. The limestone and the slate conglo- 
merate come up in the little lake on the north 
side of the range, and the slate conglomerate is 
known to run along the shore of Lake Huron, 
near the outlet of the river on the south. 

If this be the structure, the thickness of the 
quartzose portion at the top would be about 
3,000 feet, while the broadest part of the slate 
conglomerate, as found on the long east and 
west lake, including the finely laminated slates 
interstratified with it, the limestone and the 
green silicious slates above, will give a thick- 
ness of at least 2,000 feet. The thickness of 
the silicious slates with thin interstratified 
quartzites which occur at the base of the for- 
mation, judging from the extent of country 
over which they spread, is probably as much 
as the whole of the other parts taken together ; 
so that the vertical thickness of the whole 
would be about 10,000 feet, which corresponds 
with what it was supposed to be on the Spanish 
River. 

The accompanying wood-cut, representing a 
vertical section, illustrates the supposed struc- 
ture of the Lacloche Mountains at the mouth 
of the White-fish River. 



Drift. 

It has already been remarked in previous 
Reports, that large boulders and rock masses 
altogether differing in mineral character from 
the rock formation on which they repose, were 
observed on the shores and islands of Lake 
Nipissing, and in the French River below ; 
and that among the most conspicuous of these 
were huge blocks of conglomerate, and large 
angular fragments of greenish slate. 

That these have been derived from the rocks 
of the Huronian formation, there can be no 
manner of doubt, and that the direction in 
which they have been moved has been south- 
erly. The ruins of the slates and quartzites of 
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the Huronian rocks were observed to be present in the gravel on the banks of the 
Sturgeon River, from its entrance upwards, increasing in their proportion to the 
general mass gradually with the ascent, until reaching the valley of the Temaga- 
mang, where it constitutes by far the larger portion of the whole deposit. 

Similar facts were observed in the valleys of the Wahnapitae and French 
Rivers, where large boulders of conglomerate may frequently be seen to rest on 
the contorted gneiss at various elevations above the mark ot the greatest floods, 
the highest probably over 100 feet 

The polished surfaces of the rocks of both formations frequently exhibit well 
developed grooves and scratches, in general nearly parallel to each other, the 
bearing of which varies at different parts from S. 27° W. to S. 49° W. On 
the Sturgeon and Maskanongi Rivers, and on Lake Wahnapitaeping, the course 
of the grooves is S. 27° W., with scarcely any deviation, but farther west they 
seem to alter their course to a more westerly direction, and on Round Lake 
they bear S. 41° W. ; while at the long lake near the outlet of the White-fish 
River their direction is S. 49° W. 

The great deposits of silicious sand which are spread over the upper valley 
of the Wahnapitae, above Wahnapitaeping Lake, and also the sand in the valley 
of the Sturgeon River, are probably chiefly derived from the ruins of the 
Huronian rocks. 

Economic Materials. 

The existence of the ores of copper and iron, which are known to be more or 
Jess characteristic of the Huronian series of rocks, invests the geographical distri- 
bution of the formation with much economic importance. These ores were 
repeatedly observed in the region explored last season, and although nowhere 
seen in large amount or to a great extent, the indications were sufficient to esta- 
blish their pretty general distribution ; small specks and patches of the yellow 
sulphuret of copper were frequently found in the blackish and dark grey slates, 
on the lower lakes of the Maskanongi ; and at the southern turn of these lakes 
there is a quartz vein of from six to eight feet wide, with copper pyrites, 
cutting slate conglomerate and an intrusive mass of compact flesh-red feldspar. 
In the feldspathic dyke, small narrow veins of specular iron ore occur, which 
appear to run either parallel with the dyke or slightly oblique to it, and the 
quartz vein and its subordinate droppers cut across both. Were this yein as con- 
veniently situated as those of somewhat similar character on Lake Huron, 
it is fully as well worthy of trial as many that were selected by explorers 
there, some years ago, upon which to found claims for mining locations. 

In the disturbed region surrounding Matagamashing and Wahnapitaeping 
Lakes, quartz veins are numerously displayed, cutting the syenites, greenstones, 
slates and quartzites; but with the exception of small specks of yellow 
sulphuret of copper and iron, they were not observed to contain any metaliferous 
ores. A much more thorough economic investigation than we had either the 
means or time to bestow on these veins however would be required, before any 
satisfactory conclusion could be arrived at as regards their value as lodes. 

The magnetic trap discovered on Mr. Salter's meridian line, north of White-fish 
Lake was observed to hold yellow sulphuret of copper occasionally ; and Mr. Hunt's 
analysis of a hand specimen of the rock, weighing ten ounces, gave twenty grains 
of metalliferous material, of which eleven were magnetic, and consisted of 
magnetic iron ore, with a little titaniferous iron ore, and magnetic iron pyrites 
containing traces of nickel. The nine grains of non-magnetic mineral consisted 
of iron pyrites, containing from two to three per cent of copper and about one 
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per cent of nickel. Many large quartz veins occur on the lower lakes of the 
White-fish River, but iron pyrites was the only metalliferous substance which 
they were observed to contain. 

It was reported while I was on Lake Huron, that a charter had been granted 
to a company to work a certain copper lode, said to exist on one of the promon- 
tories immediately west of Shibahahnahning, and that the said company had 
assumed the title of the Victoria Mining Company. A few specimens of the 
ore which were presented to me have been submitted to Mr. Hunt for analysis, 
but as the persons interested in the speculation seemed disposed to conceal 
the position of the supposed lode, and I had no opportunity of making a personal 
examination of the ground, I am unable to state further particulars regarding 
it. The analysis of the ore gave 5.4 per cent of metallic copper from a fair 
average specimen of those given me, the pyrites being disseminated through a 
fine grained grey quartz, but the specimens given me may have been picked sam- 
ples, and much above the average of the lode. 

Of other materials of economic value, the Huronian rocks contain building 
stone, limestone, slates which in some cases may be used as ordinary whetstones, 
and in others as scythestones ; and white quartzite, probably of sufficient purity 
to be a good material for the manufacture of glass. 

For building purposes probably the handsomest and best kinds would be found 
among the syenitic portion of the formation ; the limestone when found in mass, 
yields a very good material for burning, and is occasionally suitable for ordinary 
building purposes. An analysis of 100 parts of the limestone taken from the 
section on the north side of Panache Lake gave to Mr. Hunt the following results : 

Carbonate of Lime, 55*10 

Carbonate of Magnesia, 6*50 

Insoluble sand and a trace of Iron, 38*40 

10000 

A specimen of the limestone at the lower end of Lake Panache, gave : 

Carbonate of Lime, 41*97 

Carbonate of Magnesia, 2*40 

Insoluble residue, 55*63 

10000 

A specimen of the limestone from the lower lake near the outlet, lying be- 
tween the two ridges of the mountain range, gave 36*50 per cent, of carbonate 
of lime, with a little magnesia. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

A. MURRAY, 

Mtutant Provincial Otologist. 
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REPORT 

FOR THE YEAR 1856, 

OF 

MR. JAMBS RICHARDSON, EXPLORER, 

▲DDRB88BD TO 

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST. 



Montreal, 1st March, 1857. 
Sir, 

Agreeably to the instructions received from yon in June last to proceed 
to the Island of Anticosti, the Mingan Islands, and the Magdalen River, for the 
purpose of obtaining information regarding their geology, I left Montreal on 
the last day of the month, and embarked with my assistant, provisions and field 
equipment, the following day at Quebec, on board of a schooner which reached 
the west end of Anticosti on the 6th of July. 

Through the prompt attention of Mr. Larue, who kindly supplied me with 
horses and carts, I was at once enabled to land our materials, which without 
his aid it would have been necessary to carry in single pieces from the boats to 
the shore, for arquarter of a mile through the surf, with much loss of time and 
risk of injury ; and I may take this opportunity of stating that I was on several 
subsequent occasions indebted to him for his attention and assistance. 

Not being able to induce the captain of the schooner which carried me to the 
Island, to convey me to Mingan, where it was my intention to procure men, I 
was obliged to remain where I had landed for a few days, until another schooner 
for passage over and back was procured. While instituting inquiries at 
Mingan about men, I had an opportunity of making a partial examination of 
Harbour Island, Large Island, and one point of Mingan Island ; and having 
obtained a boat and two men, with little prospect of obtaining more, the Indians 
having left for the interior previous to my arrival, we left Mingan on the 
16th, and got back to the west end of Anticosti two days after. 

While the men were preparing our boat, and re-arranging our provisions for 
an excursion round the island, I commenced the work of the season by a careful 
record of the rocks in the neighbourhood, ascertaining the thickness by actual 
measurement where exposed, and by computation where concealed. When 
practicable, collections of fossils were maae, and their stratigraphical and geo- 
graphical positions recorded. 

On the 23rd July I left the west end, the men proceeding with the boat and 

Jro visions to Gamache or Ellis Bay, while I followed on foot; at Gamache Bay 
was able to procure a small boat, which was of great advantage in facilitating 
my work, ana by means of it I was enabled to examine the coast and collec 
specimens all the way to South-west Point, while I was obliged to allow the 
men to bring on the larger boat with provisions as best they could. 

At South- west Point, finding the two men I had engaged at Mingan not suitable 
for our work, I freed them from their engagement, and hired four others who 
had two boats of their own, which I also hired, leaving our own boat at South- 
west Point ; I was induced to do this from the consideration that in case of 
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danger the men would be likely to make a greater effort to save their own boats 
than mine, and in consequence save what was in them. One of these boats 
was devoted to the carriage of specimens, and the other of provisions and camp 
equipage. 

On the 14th August we left South-west Point, and I continued my examinar 
tion to the east end of the island, and then along the north coast, keeping 
always in company with the larger boats, with the exception of ten days at 
Chaloupe River, where the larger boats were detained from head winds and storms; 
while with the small boat and two men I examined the east end of the island, a 
distance of nearly fifty miles. 

Considering on our arrival at Charleton Point, on the 12th September, that 
the larger boats would no longer be so much required, I sent them on to the 
west end, where they arrived on the 14th, while I followed and examined the 
coast with the small one, getting to the same place eight days later. A few 
days were spent in examining the rocks in that neighbourhood, and making 
measurements with Rochon's micrometer telescope, so as to determine more 
minutely the thicknesses of the strata. 

But few excursions were made into the interior of the island; they consisted of 
one at Otter River, for about two miles up ; another in the neighbourhood of 
South-west Point, to the distance of a mile and a-half ; a third at Salmon River, 
for five miles inland ; another at Nugg River ; and a fifth by Mr. Easton my 
Assistant, to Marl Lake, three-quarters of a mile. 

On the 30th September we left the island in the steamer Doris, for Quebec, 
with forty boxes and barrels of fossils, and the provisions intended for the 
survey of the Magdalen River, as well as our camp equipage, making sixty 
parcels in all, in addition to our small boat. We reached Quebec on the 4th 
October x and on my arrival at Montreal, on the 7th, on account of the lateness of 
the season, you recommended the postponement of the survey of the Magdalen 
River. 

On my tour of the coast of Anticosti, I met with much attention and personal 
kindness from all the officers in charge of the government lighthouses and pro- 
vision stations. I have great pleasure in having an opportunity of expressing 
how much I am obliged to Mr. Pope, in charge of Soutn-west Point lighthouse, 
and to his son, Mr. E. Pope, for the interest they evinced in forwarding the 
objects oi* my investigation, and in supplying me with information respecting my 
excursion round the island, as well as the care his whole family displayed in sup- 
plying me with comforts, at the time otherwise beyond my reach. I am indebted 
to Mr. Corbett, the' lessee of the island, and to Mr. Braddley, of Chaloupe 
River, for their attention ; as well as to Mr. E. Julyan and his family, of Heath 
Point, in supplying my wants on my arrival there without provisions, my boat 
having been detained for nearly a week after my arrival, by contrary winds 
and storms. 

In searching for hands to aid me in my work, some difficulty was experienced 
to procure men acquainted with the coast, notwithstanding that considerable 
wages were offered ; I found none that had been round any considerable portion 
of the north side, and an opinion appeared to prevail among such as had been 
for years on the island, in regard to that part, that was anything but encouraging* 
They seemed to be under the same delusion respecting the north-east coast of 
Anticosti, that those at a greater distance are in respect to the whole of it. 

Since my return I have had an opportunity of reading an article on the resources 
and capabilities of the island, by Mr. Roche, published in the Transactions 
of the Literary and Historical Society of Quebec, in 1855 ; and in so far as I am 
enabled to judge, find it a correct and unexaggerated statement of facts. 
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Character of the Country and Coast. 

A great part of the coast has a belt of reefs that are dry at low water, while 
they are covered according to the state of the ride at various depths at high water. 
The outer edge of these reefs forms a precipice, according to Bayfield, of twenty, 
fifty and even a hundred feet ; they occasionally shelve a little, but generally so 
little, that vessels approaching the coast have but small intimation of danger 
from soundings. 

These reefs are composed of the argillaceous limestone of the island, and 
extend out from the shore usually from a-quarter of a mile to a mile ; and in one 
or two instances, to about a mile and a-half. They conform to the bends of 
the coast, and where bays occur, deep water may be expected to within a-quar- 
ter or half-a-mile of the head of the bay, in a line up the centre, usually at about 
right angles to the general run of the coast. 

From the west end, the reofs are continuous on the south side to St. Mary's 
River, for about six miles to the east of which, deep water prevails close in shore ; 
from this the reefs again extend to South-west Point, with the exception of a mile 
before reaching it, and a mile on each side of Jupiter River. From South- 
west Point they run about four miles to the east, beyond which, to Iron River, 
only a few points were observed where reefs existed ; but from Iron River to 
Heath Point, and for two miles north-east of it they We very general. On the 
north side, deep water prevails close in towards the beach, as far as Observation 
Bay ; but from Observation Bay to the west end, reefs are well marked, with 
the exception of about a mile, rounding North Point. 

On the reefs it is not uncommon to meet with boulders, but great distances 
may be seen without them ; where they occur it is generally in considerable 
numbers, covering patches of from one or two acres up to hal£a-mile ; they are 
oftener seen in the bays than in less sheltered places ; but North Point would 
be an exception to this ; they are there closely packed together for about half- 
a-mile, ana some of them are of a large size ; they belong to the Laurentian 
series of rocks. 

The south side of the island, in its general aspect, is low ; the most elevated 
points close on this coast are at the mouth of Jupiter River, where cliffs rise on 
the east side to the height of from eighty to a hundred feet ; and on the west 
side to a hundred and fifty feet. On no other part of the south coast were 
they observed to rise more than from thirty to sixty feet, but the general height 
above the sea is from ten to twenty feet. 

From South-west Point to the west end, the hills inland are more elevated 
than they are to the eastward ; in general they rise gradually and more continu- 
ously from the shore, attaining the height of from a hundred and fifty to two 
hundred and fifty feet, at about the distance of from one to three miles. From 
this however are to be excepted certain localities on the coast, where plains are 
met with having a superficial area of from a hundred to a thousand acres under- 
laid by peat, partly bare of vegetation, but over considerable spaces, support- 
ing a heavy growth of wild grass from four to five feet high. 

From a position a few miles east of South-west Point to Wreck Bay, which 
is at the east end of the island, between Heath Point and East Point, the 
elevation of the coast above high water is from seven to fifteen feet, with the 
exception of the neighbourhood of South Point and Cormorant Point, which rise 
to the height of from twenty to thirty feet on the shore ; but very little rise 
takes place inland for from one to three miles, and this flat surface is bounded 
to the north by a gradual slope, rising to the height of from one hundred to two 
hundred feet, probably becoming more elevated still further inland. The low 
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country is a succession of peat plains, occasionally bare, but often covered with 
wild grass ; the whole being varied with strips and clumps of trees, as well as 
dotted with small lakes, on which ducks, geese and other wild fowl breed in 
considerable numbers. 

The whole of the north side of the island is a succession of ridge-like elevations 
of from 200 to 500 feet above the sea, separated by depressions. From English 
Head, three miles east from the west ena to West Cliff, a distance of fifty-eight 
miles in a straight line, each successive ridge and valley occupies a breadth of 
from four to six miles ; the ridges form a somewhat rounded end, facing the 
sea on the north ; their rise is first well marked at from a-quarter of a mile to a 
mile from the shore, and in about a mile more inland, they attain their greatest 
elevation ; continuing this elevation to the south and widening, they narrow 
the intermediate valley, until as far as known, the country becomes in appear- 
ance of a gently undulating character. The run of the valleys with some excep- 
tions is from S. 10<> W. to S. 30° W. 

Macastey Ridge or Mountain, eleven miles east from the west end, rises upwards 
of four hundred feet at about a mile inland. High Cliff, eighteen miles further 
east, is probably 500 feet, ope quarter of a mile from the shore ; these are 
in some respects the most conspicuous ridges. High Cliff is a bold head-land, 
while Macastey Mountain is separated by ^ broader valley than usual from its 
neighbour to the east, and is higher than any other to the west. Macastey Moun- 
tain is a conspicuous object when viewed eveu from the south side of the 
island, in the neighbourhood of Ellis, or Gamache Bay ; sailing up this natural 
harbour, it is observed in front a little to the right about five or six miles 
distant. 

The succession of ridge and valley, from English Head all the way to West 
Cliff, is regular and characteristic, and produces a pleasing and beautiful effect. 
From West Cliff to Observation Bay, a distance of about twenty miles, there is 
a similar succession, but on this part the ridges rise to their full elevation nearer 
to the shore. West Cliff rises immediately over the sea to an elevation of 
between 200 and 400 feet. Charleton Point has an elevation of 100 feet over 
the sea, and a-quarter of a mile inland rises to between 300 and 400 feet ; from 
Charleton Point to Observation Bay the coast is somewhat lower, Observation 
Bay forming an indentation on the coast of a mile and a quarter deep, and five 
miles across ; from the head of this bay a well marked valley bears S. 10° W. 

From Observation Bay to Gull Cape, a distance of fifty-three miles, the cliffi 
become more prominent on the coast, rising almost perpendicularly at the points 
to the height of from 100 to 300 feet; and the indentations are more numerous, 
producing more sharply defined valleys. 

Between Bear Head and Cape Robert, a distance of five miles and a-half, the 
greatest indentation from a straight line is about a mile and a-half; but this is, 
subdivided into Easton Bay, Tower Bay, and White Bay, the last being the 
largest. 

Salmon River Bay, east from Cape Henry, is five miles wide, and its greatest 
depth is one mile. Salmon River runs through a well marked valley, of which 
the general bearing up stream is S. 65° W. for nearly six miles, where a transverse 
valley, in the bearing N. 77° W. and S. 77° E. (about parallel with the coast) 
meets it, and gives it two streams running from opposite directions. From the 
middle of the valley the land gradually rises on each side to the height of from 
400 to 450 feet, and the bed of the valley must rise pretty fast ; for though the 
current of the stream is without leaps, it is rather rapid. 

Prinsta Bay, further east, is an indentation of about one mile in depth, with a 
width of a mile and a-half; perpendicular cliffi surround this bay to the height 
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of from 100 to 150 feet, except at the very head, where two creeks cut through 
the rock. On the west side of Prinsta Bay is Cape James, 150 feet in height ; 
and on the east is Table Head. Table Head has a face of from 150 to 160 feet 
perpendicular, and gains almost at once an additional height, from the summit of 
which there is a gradual descent on the opposite side, the surface forming on that 
side a rough outline to the valley througn which Fox River passes to Fox Bay, 
which affords the second important harbour on the Island. The upward course 
of the valley of the Fox River is N. 72° W. 

From Fox Point on the west side of the bay to Gull Cape, upwards of a mile 
on the east side, there is a distance of six miles, in which the coast is low, Fox 
Point, the highest part of this, not being more than from thirty to forty feet 
above the sea. 

From Gull Cape to Wreck Bay, a distance of eleven miles, the cliffs are in 
general perpendicular, and from 100 to 130 feet high, gaining but little elevar 
tion inland, probably not over 100 feet, while the surface back from them give9 
as far as observed, a slightly rolling country. 

Excepting the valley of Jupiter River, there are no well defined valleys on 
the south side of the island. 

In respect to the soil of the Island, the plains on the south side, as has been 
stated, are composed of peat, but the general vegetation of the country is sup- 
ported by a drift composed for the most part of a calcareous clay, and a light 
grey or brown colored sand. The elements of the soil would lead to the con- 
clusion of its being a good one, but the opinion of most persons, guided by the 
rules derived from the description of timber which grows on it, would not be 
favourable, as there is almost a complete absence, as far as my observation 
went, of the hard-wood trees supposed to be the sure indication of a good 
settling country. 

The most abundant tree is spruce, in size varying from eight to eighteen inches 
in diameter, and from forty to eighty feet in length. On the north coast, and 
in some parts of the south, it is found of good size in the open woods close by 
the beach, without any intervening space of stunted growth ; the stunted growth 
was occasionally met with on the north side, but it is only on the tops of cliffs, 
and other places exposed to the sweep of the heavy coast winds, where spruce, 
or any other tree on the island is stunted. In these situations there is often- 
times a low, dense, and almost impenetrable barrier of stunted spruce, of from 
ten to twenty feet across, and rarely exceeding a hundred feet ; beyond which 
open woods and good comparatively large timber prevails. 

Pine was observed in the valley of the Salmon River, about four miles inland, 
where ten or twelve trees that were measured gave from twelve to twenty inches 
in diameter at the base, with heights varying from sixty to eighty feet. White 
and yellow birch are common in sizes from a few inches to two feei in diameter 
at the base, and from twenty to fifty feet high.. Balsam-fir was seen, but it 
was small and not abundant. Tamarack was observed, but it was likewise small 
and scarce. One of our men, however, who is a hunter on the island, informed 
me he had seen groves of this timber north from Ellis, or Gamache Bay, of which 
some of the trees were three feet in diameter, and over a hundred feet in height. 
Poplar was met with in groves, close to the beach, on the north side of the 
island. 

Of fruit-bearing trees and shrubs, the mountain-ash, or rowan, was the 
largest ; it was most abundant in the interior, but appeared to be of the largest 
size close on the beach, especially on the north side, where it attains the height 
of forty feet, with long extending and somewhat slender branches, covered with 
clusters of fruit. The high cranberry (Viburnum apuks) produces a large and 
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juicy fruit, and is abundant. A species of gooseberry bush of from two to three 
feet high is met with in the woods, but appears to thrive best close to the 
shingle, on the beach, where strips of two or three yards across and half-a-mile 
long were occasionally covered with it ; the fruit is very good and resembles in 
taste the garden berry; it is smooth and black colored, and about the size of a 
common marble ; the shrub appeared to be very prolific. Red and black cur- 
rants are likewise abundant ; there appear to be two kinds of each, in one of 
which the berry is smooth, resembling both in taste and appearance that of the 
garden, the other rough and prickly, with a bitter taste. 

Strawberries are found near the beach ; in size and flavor they are but little 
inferior to the garden fruit; they are most abundant among the grass in the 
openings, and their season is from the middle of July to the end of August. 
Five or six other kinds of fruit-bearing plants were observed, some of which 
might be found of value. The low cranberry was seen in one or two places in 
some abundance, but I was informed that it was less abundant than in many 
other past seasons. The raspberry was rarely met with. 

The most surprising part of the natural vegetation was a species of pea 
which was found on the beach, and in open spaces in the woods ; on the beach 
the plant, like the ordinary cultivated field-pea, often covered spaces from a- 
quarter of an acre to an acre in extent ; the stem and the leaf were large, and 
the pea sufficiently so to be gathered for use ; the straw when required is cut 
and cured for feed for cattle and horses during the winter. 

But little is yet known of the agricultural capabilities of the island ; the only 
attempts at cultivation that have been made are at Gamache Bay, South-west 
Point, and Heath Point. South-west Point and Heath Point are two of the 
most exposed places in the Island; and Gamache Bay, though a sheltered 
position, has a peat soil ; the whole three are thus unfavourable. 

On the 22na July potatoes were well advanced, and in healthy condition at 
Gamache Bay ; but a field under hay, consisting of timothy, clover and natural 
grass, did not shew a heavy crop. At South-west Point, Mr. Pope had about 
three acres of potatoes planted in rows three feet apart; he informed me he ex- 
pected a yield of 600 bushels, and at the time of my arrival on the 5th of 
August, the plants were in full blossom, and covered the ground thoroughly; 
judging from the appearance they seemed the finest patch of potatoes I had ever 
seen. About half-an-acre of barley was at the time commencing to ripen ; it 
stood about four feet high, with strong stalk and well filled ear. I observed 
oats in an adjoining patch ; these had been late sown, being intended for winter 
feed for cattle ; their appearance indicated a large yield. 

On the day of my arrival at Heath Point, the 23rd August, I accompanied Mr. 
Julyan about a mile from the light-house, to a piece of ground composed of 
yellowish-brown loam, which he had cleared in the wood, and planted about 
the middle of June with potatoes and peas ; of the potatoes he procured a 
bucket-full of good size and middling good quality. The peas were m blossom, 
yet a few pods were found to be fit for use. In this patch I discovered three 
ears of bald wheat, the seed of which had been among the peas when sown ; 
they were just Retting into blossom, and probably would ripen ; the ear was an 
average size, and the straw about three and a-half feet «high. 

I observed frost only once ; it was on the 18th September, but not sufficiently 
severe to do injury to growing crops ; and I was informed by Mr. Julyan that the 
lowest temperature of the previous winter was only seven degrees or Fahrenheit 
below zero. On the coast, as might be expected, the atmosphere is damf^Tt 
and temperature from ten to fifteen degrees below that of the interior, during 
June, July, August, and September, and probably May and October. 
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During the three months of my stay on the island, fogs prevailed for ten days, 
six of which were the 31st July and the 2nd, 3rd, 4th, and 5th of August, 
while we were at South-west Point; Mr. Pope told me it was an unusual 
occurrence. I observed that frequent openings in the fog were seen towards the 
land, leading to the idea that it was less dense in the interior. 

I observed some cattle at South-west Point, belonging to Mr. Pope and Mr. 
Corbet ; they appeared to be in good condition, although they had been left to 

{>rovide for themselves in the wood openings, or along the shore. A horse be- 
onging to Mr. Pope was in equally good condition. 

Harbours. 

Gamache or Ellis Bay and Fox Bay are the only two harbours on the island 

that are comparatively safe in all winds; the former is eight and a-half miles from 

West-end Lighthouse, on the south side ; the latter is fifteen miles from Heath 

Point Lighthouse, on the north side. From Cape Eagle to Cape Henry, across 

the mouth of Gamache Bay, the distance is two miles, with a breadth of deep 

water of three-quarters of a mile, extending up the bay a mile and a-half, while 

the depth of the indentation is two miles and a-half. Fox Bay is smaller, and 

has less depth of water than Gamache Bay. The distance across its mouth is a 

mile and a-half, with half-a-mile of deep water in the centre, extending up the 

bay nine-tenths of a mile ; the whole depth of the indentation being one mile and 

two-tenths. These two harbours occur in the same geological formation, while 

the rock presents a very regular and comparatively level surface, over which 

a road could be easily constructed from one harbour to the other, the distance 

being 120 miles ; by such means the whole island would be brought to within a 

moderate distance of a road having a natural harbour at each end. 

It belongs to an engineer to say how far these natural harbours might be 
capable of artificial improvement. The belt of reef about a mile wide, that 
lines the shore within them, is composed of argillaceous limestone, in nearly 
horizontal beds, which are dry at low water of spring tides. Possibly one mode 
of improvement might be to make excavations in the limestone to the depth 
required, and to use the materials thus obtained partly to raise the sides of the 
excavations high enough for piers, and partfy for the construction of break- 
waters outside. The depth of water on the reefs at spring tides is about six 
feet, and the strength oi the break-water might be made accordingly. I have 
been informed that a vessel of 500 tons has been loaded with a cargo of timber 
in Gamache Bay. 

During a heavy wind from the east, while I was at Fox Bay, a schooner ran in 
for shelter, and appeared to be quite safe. On account of the safeness of this 
harbour, a provision post was established in it ; but since the erection of Heath 
Point Lighthouse, seventeen or eighteen years ago, it has been discontinued; 
not a single house now remains, although they appear to have been numerous at 
one time. I mention this more particularly as on all the charts I have seen, 
Provision Post still remains indicated there ; and it happened in one instance at 
least, that a vessel was wrecked within sight of Heath Point, but the crew, 
instead of going to the lighthouse, went straight to Fox Bay, where they confi- 
dently expected to find shelter ; the consequence was that several of them 
perished with cold and hunger (the time being the beginning of December) before 
they could reach the lighthouse at Heath Point. The indication cannot be 
erased from old charts that may be in the hands of mariners, but I am not aware 
what means have been taken to make navigators acquainted with the change. 

I do not know of any other harbours on the Island that are sheltered from all 
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winds, and it appears to me that from every other position on the coast, any 
vessel near the shore, down to the size of a schooner, during the existence of one 
wind or other would be immediately obliged to put to sea ; for small boats of 
from three to ten tons burthen, there are scarcely ten miles of the coast where 
shelter could not be found by passing up the small rivers at high water ; and 
there are many bays that might perhaps be made safe by excavations similar to 
those to which allusion has been made. 

Rivers and Lakes. 

The streams that are met with along the coast are, considering the breadth 
of the island, very numerous. There is scarcely a mile that is not supplied 
with its clear stream of water, and every six or nine miles shew one of a size 
sufficiently large, and with a flow sufficiently constant, to keep machinery going. 
Waterfalls near the coast often present excellent sites for the purpose. The 
water of these streams is always more or less calcareous. On the south side 
the largest rivers are the Becscie, the Otter, the Jupiter, (which is the largest 
on the island) the Pavilion, and Chaloupe ; on the north, the Fox and Salmon 
Rivers are the largest. 

On the south shore numerous ponds and small lakes were seen just inside 
the shingle beach ; towards the east end of the island they occur in the low 
swampy flat that there runs along the shore. None were met with farther back, 
and none were observed on the north side of the island except a few small 
ponds close to the beach. 

Great Salt Lake, Little Salt Lake, Chaloupe Lake, and Lake Lacroix on the 
south side, and Fox Lake on the north side are in reality lagoons of salt water, 
the tide flowing in and out and mingling with the fresh watej of the rivers. 

Most of the streams and lakes swarm with the finest brook trout and salmon 
trout, and large shoals of mackerel were almost daily observed all around the 
island. But in my tour I saw no appearance of schooners employed in fishing, 
with the exception of one at South Point. The only operations I heard of con- 
nected with the trade, were carried on at the mouth of a few of the larger 
streams on the south side and at that of Salmon River on the north by men 
under Mr. Corbet the lessee of the island, and they were entirely confined to the 
taking of salmon and salmon trout. Seals were extremely abundant, and but 
for a few Indians who come over from Mingan in July and August, and take 
a few of them on the north side of the island, they would be wholly undisturbed. 
In the bays and more sheltered places round the island these creatures are met 
with by thousands. It was not uncommon to stumble across one asleep on the 
beach, when generally it was despatched with a blow or two of our hammers. 

Several species of whale were observed to be abundant towards the west end 
of the island. This must be a favorite resort as they were either seen or 
heard at irregular intervals day and night. One of them about sixty feet in 
length, and about fifteen feet above the water's edge was found grounded on the 
reef in Prinsta bay when we passed on the 3rd September. 

The only fishing schooners I saw, with the exception of the one mentioned, 
were at the Mingan Islands, where twelve or thirteen came to the harbour for 
shelter during a storm. I was informed by Mr. Henderson, the gentleman in 
charge of the Hudson's Bay Company's post at Mingan, that they were all from 
American ports. 

Wild Animals. 

The wild animals met with on the island as far as I am aware are the com- 
mon black bear, the red, the black, and the silver fox and the marten. Bean are 
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said to be very numerous and hunters talk of their being met with by dozens at 
a time ; but on my excursion I only observed one at Ellis Bay, two near Cormo- 
rant Point, and one in the neighbourhood of Observation Cape. I came upon 
the last one on a narrow strip of beach at the foot of a high and nearly vertical 
cliff. Seen from a distance I took the animal for a burnt log, and it was only 
'when within fifty yards of him that I perceived my mistake. He appeared to be 
too busily engaged in making his morning meal, on the remains of a seal, to pay 
any attention to me, for although with a view of giving him notice to quit I 
struck my hammer upon a boulder that was near, and made other noises which I 
conceived might alarm him, he never raised his head to show that he was aware 
of my presence, but fed on until he had finished the carcase, obliging me, having 
no rifle, to remain a looker-on for half-an-hour. When nothing of the seal re- 
mained but the bones, the bear climbed in a leisurely way up the face of the 
naked cliff, which could not be many degrees out of the perpendicular, throwing 
down as he passed considerable blocks of rock, and disappeared over the summit 
which was not less than a hundred feet above the sea. 

Foxes and martens are very abundant ; the marten was frequently heard 
during the night in the neighborhood of our camp, and foxes were seen on several 
occasions. Of the silver grey fox, the skin of which frequently sells for from 
twenty-five to thirty pounds currency, from four to twelve have been obtained 
by the hunters every winter. Mr. Corbet the lessee of the island employs 
several men during that season to hunt these animals for their fur, and I under- 
stand he makes some profit by the trade. 

I heard of no animals of any other description, with the exception of wild 
fowl, and I saw no frogs nor reptiles of any description, and I was informed by 
the hunters that there were none. 

Distribution of the Rocks. 

The rocks of the island were found on examination to be in great part some 
what different in their general lithological character, as well as in their foss 
contents from any that had previously come under my notice. I therefor 
resolved to separate them into certain stratigraphical groups, leaving the deter- 
mination of their geological age to future investigation. These divisions in 
ascending order I shall therefore call, 

1. Division A. 

2. Division B. 

3. Division C. 

4. Division D. 
6. Division E. 
6. Division F. 

Division A* 

This division of the strata which was the lowest met with, is in its general 
character an argillaceous limestone ; the best section of it occurs in the neighbour- 
hood of English Head at the west end of the island, and the following is a 
sequence of the beds in ascending order : 

ft. JMI. 

Grey limestone beds of two and three inches thick, interstratified with greenish colored shale ; 
the limestone beds are in places filled with fossils in patches of from two to three feet in 
diameter, while no fossils would be observed in the same bed for considerable intervals. 
These fossils consisted of univalve and bivalve shells, and the surfaces of the shale were 
covered with fucoids. The beds of limestone are hard and compact, and the fossils are 
in consequence with difficulty got out 20 

110 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



Grey limestones and shales of a similar character .' 24 

Grey limestones and shales of a similar character, with the addition of interstratified layers of 
conglomerate limestone of two or three inches thick, in which the pebbles consist of 
grey limestone and greenish shale, and measure more in the plane of the beds than trans- 
versely to them ; the diameter of the largest is about three inches ; the pebbles lie in a grey 

argillaceous matrix •. 13 

Grey limestones, shales and conglomerates similar to the preceding beds, 12 6 

Grey limestones, shales and conglomerates as before; this part is very fossiliferous, 10 

Grey argillaceous limestone, interstratified with greenish argillaceous shale 63 

Grey argillaceous limestone, and greenish argillaceous shale similar to the last, interstratified 

with beds of pure limestone, and of limestone conglomerate 86 

Bluish-grey, hard, brittle argillo-calcareous bed, smooth on the surface, with remarkable im- 
pressions like the track of some animal, consisting of two parallel rows of semi-circular 
pits, each pit of about half-an-inch in diameter and separated from the succeeding one 
about a-quarter of an inch, the one row separated from the other about half-an-inch, and 
so arranged that the curves of the pits are on the outside, while the centre of each pit is 
opposite the interrupted circumference of two pits on the other side; the bottoms of the 
pits on opposite sides slope away from one another leaving a species of ridge between them ; 
these double rows of alternate pits are usually from about ten to about eighteen inches long 
and are more deeply impressed at one extremity than at the other ; the impressions are so 
numerous on some parts of the surface that scarcely a square yard was without them. ... 06 

i 229 

The thickness above given is well exposed in the neighborhood referred to, 
either on the reef or in the cliff. The strata occupy a breadth of nearly a mile 
at English Head. Their dip is S., and the slope 234 feet in a mile. The lower 
beds are in the reef (dry at low water), which is about half-a-mile on the out- 
side of the head ; the highest beds are at Otter or Indian Cove, where the 
stream from Marl Lake empties itself into the sea over the bed holding in such 
abundance the impressions that have been described. 

Following the coast in an easterly direction, the measures appear to coin- 
cide with it in a general way for nine miles to the point corresponding with 
Macastey Mountain ; for here the Indian Cove track-bed comes out on the shore 
with a strike N. 55° E., and is traceable to the east side of Macastey Bay, where, 
after shewing a sinuosity rudely conforming to the shape of the bay, it enters 
upon the land with a strike S. 84° E., shewing a dip S. 6° W.< 2£°. 

Between this and White Cliff, which is the next point examined on the 
coast, there is an interval of fourteen miles, along which it is probable the 
measures nearly coincide with the general trend of the shore ; for while there is 
a uniformity in the physical aspect of the country facing the sea the whole way, 
the fossils of the cliff m a hundred feet of thickness resemble those of English 
Head, and the dip of the strata is S. 10 W. <1° to li°. 

The same uniformity of geographical aspect is preserved to High Cliff, six 
miles further, and judging from the identity of some fossils, the higher beds of 
this division are brought to the shore on the west side bf the next bay, though 
the track-bed was not seen. The dip is here S. 15° W., with the augmented 
slope of 800 feet in a mile. This increased inclination however is maintained 
but for a very short distance, and following a bed of shale for a couple of miles, 
from the west to the east side of the bay, the dip gradually becomes S. 4° W., 
with a slope of 100 feet in a mile ; and while the lower beds were observed 
to follow the bend of the coast for at least a mile farther, the higher ones 
gained the land, and were observed about half-a-mile from the shore up Nugg 
Kiver, the position of which is five miles still further on, where they display a 
dip S. 14° W.< from 2<> to2£°. 

From Nugg River to West Cliff the distance is nineteen miles; the coast 
is nearly straight and presents no new geographical feature. About five miles 
before reaching the cliff there is a lower one, exposing about eighty feet, the 
fossils of which resemble those on the coast of English Head. The strata were* 
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seen presenting lines along the face of the cliff about parallel with high water 
mark, with a slope of one or two degrees inland. Approaching West Cliff 
from this, two trap dykes were observed on the beach ; one of them about 
half-a-mile west of the cliff, with a breadth of about twenty yards, was visible 
for 120 yards in a bearing N. 62° W. ; the other close by the base of the cliff, 
with a breadth of fifty yards, was seen for about twenty yards in the bearing 
N. 47° W. Both dykes were composed of fine-grained greenstone, with whitish 
feldspar and black hornblende, and neither of them appeared to produce any 
disturbance of the beds ; but at the time of observation the sea was close upon 
them, and it was not easy to determine much with accuracy. The fossils of the 
cliff in which there are 130 feet of strata supposed to belong to this division, 
resemble those of English Head in species and in grouping, and on the east side 
of the cliff the dip was determined to be S. 17° W. <1° or 1£°. 

Three miles further east, beds of the same general character become exposed 
in clifls of from twenty to forty feet high, and in their associated reefs, and 
were several times repeated with no observed deviation between the strike and 
the genera] trend of the coast, to Charleton Point, a distance of six miles more, 
where the dip was ascertained to be S. 18° W. < 1°. 

At Charleton Point some of the beds are crowded with fossils standing out 
in bold relief on the weathered surfaces, and well defined forms also were ob- 
tained from the debris of the cliff Of these, six or seven species are the same 
as species obtained at English Head, but there ate many that are different. The 
same beds are repeated at Spruce Point, about three miles further east, and 
twice more at points in the six succeeding miles, in which there appears to be 
little or no change of the dip. This is to the west horn of Observation Bay, 
and crossing this bay to the east horn, which is Observation Cliff, we find at the 
very base of it a bed of exactly the same lithological character, and presenting 
on its surface the same peculiar impressions as those at Otter or Indian Cove. 
The dip at this spot is S. 13° W. < 1°, and the strike from it westward would 
hring the bed a little within the western horn, the distance being six miles, but 
the track-bed was not there detected. 

The distance from Indian Cove to Observation Cliff is eighty-two miles, and 
the bearing in a straight line S. 81° E. At every point examined in the whole 
distance, the beds vary but little in their lithological characters from those given 
in the detailed section at English Head. This fact however is not of much value 
in establishing the stratigraphical equivalence, as beds not much differing from 
these are met with in the succeeding division. Nor for the same reason can 
the general resemblance of the fossils be insisted on, for although there are 
five or six well known Lower Silurian species at all the points, there are other 
well known Lower Silurian species that are present at some points and absent 
at others, while there are many species which I have for the first time seen, 
some belonging to the whole distance, and some, as far as yet known, peculiar to 
different points, and nearly all the species ascend to the succeeding division. 
The whole means of establishing the equivalence of the strata are thus reduced 
to the strike and the track-bed, which I conceive to be one and the same bed 
at both extremes of the line ; for while it conies upon the coast in three places, 
just about where it ought to do in order to be in conformity with the strike, it 
is accompanied in each case by a bed immediately below containing Atrupa 
erratica 01 Hall, and a new species of Ci/pricardia, about eighty or ninety reet 
above, which was found no where else. I have therefore ventured to make the 
bed a stratigraphical station in the superposition of the beds, and to consider 
. that the western- eighty-two miles of the north coast of the island belong to 
Division A. 
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Division B. 

The rocks which succeed the track-bed at Indian Cove, and extend to what 
I have previously called Junction Cliff, situated three miles and aJialf west of 
Ellis Bay, compose the next division. They are in ascending order as follows : — 

ft. in. 

Bluish-grey somewhat argillaceous limestone in hard and compact beds of from three to six 
inches thick, inters tratified with partings of greenish shale ; towards the top there are 
thin bands of light reddish-grey limestone, rather purer than those below ; some of the 
beds contain fragments of trilobites and other fossils of which it is difficult to procure 
good specimens from the hardness of the rock ; the surfaces of some of the beds shew 
fucoids 50 

Grey limestone beds of from three to six inches with shale partings between, much like the 
preceding in character ; the top bed contains numerous beautiful specimens of corals of 
a pure yellowish-white color standing out in relief on the surface 5 

Reddish-grey limestone in thin beds, holding at the top a characteristic fossil which appears to 

be a new species of Cypricardia 20 

Reddish-grey limestone beds with thin greenish shale partings, interstratified at intervals of 
from three to ten feet with beds of from three to six inches, consisting of conglomerate, 
the pebbles of which are composed of grey limestone, and are of various sizes up to 
ihree inches in diameter, lying flat in the bed in a matrix of grey limestone j many frag- 
ments of trilobites are met with in the deposit with other fossils 25 

Reddish-grey limestones, conglomerates and shale partings as before 16 

Reddish-grey limestones, conglomerates and shale partings as before t2 

Reddish-grey limestones in beds of from six to ten inches, interstratified with conglomerates 
as before ; among other organic remains these beds contain in some abundance a tree- 
like species of fossil with a rough wrinkled or nodular exterior resembling some kinds of 
bark, and an irregularly chambered tube in the centre with curved septa ; around the 
tube, the chambers of which are empty, there are arranged numerous concentric layers ; 
the whole of the fossil, including the septa, is composed of a yellowish-white carbonate 
of lime, crystals of which, in the form of dog-tooth spar, stand out from the walls 
of some of the chambers ; the concentric layers are in some cases partially separated, 
and the exterior sometimes shews that into such spaces the exterior coating of the fossil 
has been squeezed down, after being broken ; these fossils are of various sizes from three 
to seven inches in diameter, and one of them of about six inches in diameter shewed a , 
length of five feet ; they all lie prostrate in the beds. In addition to these tree-like fossils 
there are corals of the same yellowish-white color in considerable abundance, with other 
fossils • 102 

Grey limestones, conglomerates and shale partings, with similar fossils ; a bed at the top con- 
tains heads of encrinites in some abundance 82 

Grey limestones, conglomerates and shale partings with fossils as before 33 

Grey limestones, conglomerates and shale partings as before, and in addition to the tree- 
like fossil, corals and other organic remains, a considerable number of orthoceratites are 
present, but the hard nature of the beds in which they generally occur makes it difficult 
to get them out in a good state of preservation 64 

Grey limestones, conglomerates and shale partings ; in addition to the. fossils previously men- 
tioned, there is a greater abundance of spiral shells, chiefly Murchisonia, than in any of the 
beds lower down 165 

Measures concealed : the shingle on the beach is largely made up of argillo-arenaceous shale 
of a greenish tinge mingled with worn fragments of grey limestone ; from the fact that 
this arenaceous shale did not occur at other parts of the beach, and from its easily des- 
tructible character, it is probable that the beds from which it was derived constitute a 
considerable part of the measures concealed 96 

730 

The distance which this division occupies between Indian Cove and Junction 
Cliff at the west end of the island, is very nearly seven,, miles. At the cove the 
dip is S. 60 W., at West End Lighthouse, S. 10° W., half-way between this and 
Junction Cliff S. 10° W. ; the average is about S. 11° W., and the breadth across 
the division in this direction is three miles and four-fifths, which would give all 
average slope of 190 feet in a mile. 

From the position of the track-bed in Macastey Bay, the whole height of 
Macastey Mountain, 400 feet, would belong to this division ; as would probably 
all the inland elevations visible from the sea as far as Charleton point. The fir^ 
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coast cliff belonging to it in this direction is Observation Cliff, where 350 feet of 
the base of the division rise at once from the sea. 

The dip at the base of Observation Cliff as has already been stated is 
S. 13° W. <1° ; at the second cliff beyond, it is S. 23° W. <li° and at the third 
S. 13° W. <li°, the distance of the last from Observation Cliff being about 
four miles, and the strike of the measures along the coast, as deduced from 
the above, would carry the track-bed out in front of the third cliff a little more 
than a mile, while the average slope would place it about 100 feet below its 
base. In the third cliff there is a height of 250 feet ; so that its summit would 
probably not shew any beds higher than those of Observation Cliff. The distance 
to the next point is about two miles and a-half, and the strike bears very nearly 
for it ; as the measures gradually diminish in inclination towards Guy Point, 
which is about the same distance further on, and then become quite flat, it is 
probable that the base of this cliff is not over twenty feet further in vertical 
height from the track-bed than the base of the cliff mentioned before. 

Guy Point has a height of about 200 feet ; its summit therefore will scarcely 
reach so high in the stratification as that of Observation Cliff. The horizon- 
tality of the stratification in Guy Point may extend about half-a-mile at right 
angles to the general strike further west, and would carry the same beds that 
are at its base to the base of the next cliff eastward, and this would not bring 
in a greater amount of additional strata than perhaps thirty feet in the bight of 
Bear Bay beyond. The base of the cliff leading to Bear Head would thus be 
about 150 feet over the track-bed. 

From Bear Head the coast takes a turn more across the stratification. The 
dip at the head is S. 17° W., and the inclination, as determined by tracing a bed 
round into the succeeding cove, is seventy feet in a mile, which would be the 
amount gained upon the strata at the base of the next point. It would require 
another mile across the strata to reach the base of the next cliff, vhich is Tower. 
Point, and about half-a-mile to reach a position in White Bay beyond, which 
would be in the strike of the most northern point of Cape Robert ; but in this 
mile and a-half the inclination increases to probably 100 feet in a mile, so that 
the base of Cape Robert would be about 370 feet above the track-bed. 

The dip at Cape Robert is S. 13° W. <1J°, while that of Cape Henry, about 
three miles and a-half further on, is S. 23° W. >li°, and the base of Cape Henry 
would probably be thirty feet higher, making about 400 feet above the track- 
bed. At the base of Cape Henry were met with the first observed examples 
going eastward along the coast, of the tree-like fossil, occurring 188 feet above 
the track-bed at the west end of the island ; but as their vertical distance at 
Cape Henry would thus be more than twice as great, it h not improbable that 
examples of the fossil may yet be found farther west. 

Cape Henry has a vertical face of about 300 feet, tl\e w hole of which appeared 
to be calcareous ; the summit of the cliff would thus be about 700 feet above 
the track-bed. Crossing the mouth of Salmon River to Battery Point, the next 
in succession to Cape Henry, a vertical cliff of about sixty feet in height pre- 
sents itself, in which the prostrate forms of the tree-like fossil protrude from the 
cliff in tiers, each fossil presenting a circular extremity, with an orifice in the 
centre, giving to the cliff the aspect of a battery of guns, which has led to its 
name. 

In the bight of a cove, about two miles east of Battery Point, the limestones 
are followed by arenaceous shales, and the next point, Cape Joseph, which 
presents a cliff of 180 feet in height, is probably crowned with them, as in the 
pight of the cove beyond some sandstones, which I could not approach the 
coast to visit, give to a cliff the name of Grindstone Cape. These sandstones 
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must run along the coast for about five miles, composing part of the face of Cape 
James in their course, and coming to the level of the water in Prinsta Bay ; 
they then strike across this bay and run round the lower part of Table Head, 
where they exhibit a thickness of about fifty feet. The sandstones then sink 
beneath the level of the water with a dip S. 19° W. <2°, presenting the follow- 
ing section in ascending order : 

ft. m. 
Greenish-grey, thin bedded, fine grained sandstone, with black and brown mica between 

the layers ; the rock is slightly calcareous, *l 6 

Greenish- grey, fine grained, slightly calcareous sandstone in thin beds, 6 

Greenish-grey, fine grained, slightly calcareous sandstone, with brown and black mica be- 
tween the layers, which are from three to ten inches in thickness; one bed of from 
seven to ten inches thick, is free grained, would make a good building stone, and might 

probably be fit for grindstones, 5 6 

Greenish-grey, fine grained, thin bedded and slightly calcareous sandstone, interstratified with 
layers of from three to six inches thick, more calcareous from the presence of fossils, 
chiefly convoluted shells, which are mixed up with small pebbles of white and green 
quartz, some as large as beans, as well as a few grains of blood-red jasper ; mica is 

present between the layers, 22 

Greenish-grey, fine grained sandstone, with fossiliferous coarse grained layers as before, 6 6 

Greenish-grey, fine grained, slightly calcareous sandstone, in beds of one and two feet, which 

in some parts run into thin slabs, shewing fossils on their surface, 6 9 

53 3 

The last of these beds would be about 750 feet above the track-bed, and the 
whole of them probably correspond with the supposed arenaceous beds of the 
west end section. Division B would thus appear to occupy about forty miles of 
the coast, with the exception of about two miles in the bight of Prinsta Bay, 
which is comprehended in the succeeding one. 

Division C. 

Continuing the sequence of the beds at the west end, where the previous 
division ended near Junction Cliff, the following constitutes the succeeding 
division in ascending order : 

ft. ta. 

Greenish argillo-arenaceous shale 1 

Greenish argillo-arenaceous shale, interstratified with beds of grey limestone of from one 
to three inches thick ; in a two-inch bed, a new species of Lingula was observed in 
abundance ; in another encrinites were numerous, with other organic remains, 1 6 

Yellowish-grey, compact, argillaceous limestone, with few observed fossils, 10 

Yellowish-grey, compact, argillaceous limestone, interstratified with light reddish-grey lime- 
stone beds of from one to three inches thick, the surfaces of which are covered with a 
new species of OrthU, (O. Laurentina) and other fossils ; among the debris of these beds 
many beautiful detached brachiopoda (Orthis subquadrata and others) are met with, 
with spiral univalves (Murchisonia) ; these are the upper beds of Junction Cliff, 20 

Measures partly concealed, but supposed to be of the same character as the preceding, 

both lithologically and palseontologically, 25 

Ash-grey argillaceous limestone, in beds of from one to three inches thick, alternating with 
calcareo-argillaceous shale beds of from five to seven inches ; and these two descrip- 
tions of beds again interstratified with light grey pure limestone beds of one or two 
inches ; no fossils were observed in this part, 6 

Ash-grey argillaceous limestones and shales, interstratified as before with purer limestones ; 
these beds contain a new species of Pentamenu (P. reversus), with several gasteropoda 
and brachiopoda, some of which are new, and Atrypa marginalit, for the first time, I 
believe, met with on this continent ; all the species are found preserved in the debris 
and quite detached, as well as standing out in good relief on small slabs, about one mile 
east of Junction Cliff, 20 

Ash-grey argillaceous limestones and shales, with purer limestones as before, but the fossils 

not so well preserved, from the beds being exposed to the action of the sea, 10 ® 

Measures concealed, T 

Ash-grey argillaceous limestones and shales, with purer limestones as before, the fossils not 
so well preserved, in consequence 'of the action of the sea ; this is a mile and a-half east 
of Junction Cliff, 24 
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ft. in. 

Measures concealed, 30 

Light yellowish-grey even bedded limestone, in beds of half-an-inch and two inches, charac- 
terized by Leptena subplana in abundance, and one or two instances of a small Mrypa 
probably undescribed, all occurring principally between the layers, 3 6 

Grey argillaceous limestone 5 

Yellowish- white coral limestone, the corals of which consist chiefly of four genera : Chatties, 
Favorites, Heliolites and Catenipora, and they are aggregated in hummocky masses, often 
composing one-half or three-quarters of the thickness, being from one to three feet, both 
horizontally and vertically, and in some instances six feet horizontally. They are sur- 
rounded with an ash-grey argillaceous limestone, and cause the overlying bed, conforming 

to the hummocks, to have the appearance of slightly undulating strata, 4 6 

The last bed occurs at Point Laframboise, and the over-lying strata being less exten- 
sively developed there than to the eastward, the coral bed was searched for in Ellis Bay, 
and found nearly two miles to the east on the strike, at Cape Henry, which is the west 
horn of Ellis Bay, and again at Gape Eagle, the east horn, two miles still farther on the 
strike. The measures below in ascending order, being the equivalents of a part of those at 
Point Laframboise, are as follows : — 

Grey limestone, interstratified with grey calcareo-argillaceous shale, sometimes of a 
greenish color, the lowest bed characterized by a new species of MurchUonia 
(M. rugosa), and the tree-like fossil which has been described as existing in the 
previous division. This fossil is here of larger size than before observed ; one 
specimen now in the museum of the Survey is ten and a-half feet long, six 
inches in diameter at the larger end, and but an inch or so less at the other. 
Some of the fragments of others obtained were found to be ten and even fifteen 
inches in diameter, and if the length were proportionate must when whole, have 
been probably over thirty feet in length, 12 

Light yellowish-grey limestone, in beds of from half-an-inch to two inches thick, with 
occasional partings of calcareo-argillaceous shale and abundance of Leptana 
tubplana, and two small species of Mrypa, 5 

Yellowish coral limestone bed, as before, 5 

22 
The measures above the coral bed, in continuation of the section, are as follows : — 
Grey limestone, with argillaceous partings ; these beds were not continuously examined, but 
the fossils of some of the beds were Strophomena depressa, Leptana subplana, JLmbonychia 

radiata, and some undescribed species, '. . 62 

Grey compact argillo-calcareous beds, slightly bituminous, interstratified with argillaceous 
shales ; but few fossils were observed, and such as were seen were obscure ; these beds 

form Bear Head, 42 

Measures supposed to be similar to the last, but not thoroughly examined, 35 

306 6 

The dip of these beds at Junction Cliff is S. 13° W. ; one mile to the east of 
it, S. 10° W. ; at White Cliff, Ellis Bay, S. 4° W.; at Cape Eagle, S. 18° W. ; 
at Bear Point, S. 21° W. The average of these would be about S. 13° W, ; the 
inclination is a little over 100 feet in a mile, and the direct distance across the 
strata is three miles. The distance along the coast occupied by the division 
extending from Junction Cliff to Long Point is about eight miles and a-<juarter. 

This division as a whole appears to b6 softer than the preceding ones ; it offers 
no very remarkable clifls along the coast on the south side, while .Ellis or 
Gamache Bay is worn out of it, as well as a depression holding Gamache Lake 
and the creek which empties it at the head of the bay. 

On the north coast the rtfcks of the division are met with in the east part 
of Cape James, and in the bight of Prinsta Bay, where they succeed the sand- 
stones which have been mentioned, and occupy nearly two miles of the coast. 
In their outcrop further eastward they crown Table Head and come to the 
level of the water on the east side of it. 

The following is a section of the base of the division at this spot in ascending 
order, as it rests upon the sandstones of which a section was given in the 
preceding division : — 

ft. in. 

Grey limestone in even beds, • 6 

Grey limestone filled with several genera of corals of a yellowish-white color, 3 
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ft. in. 
Grey shale and limestone in patches, interlocking in such a manner as to make the bedding 

obscure ; no fossils were observed, 6 6 

Grey thin-bedded fossiliferous limestone, with interstratified shale, .< . . 8 

Grey limestone, with yellowish-white corals, • 2 6 

Grey yellow- weathering limestone, with yellowish-white corals, 1 9 

Grey limestone in thin beds, with thin beds of argillo-arenaceous shale slightly calcareous, . . 9 
Grey arenaceous limestone, with small scales of brown mica disseminated through it ; at the 
base it has a mamillated hummocky character, the layers in succession getting thicker 
and thicker in the centre of the hummocks, which are from three inches to three feet in 
diameter •> the whole bed thins down to a-quarter of an inch in about a-quarter of a mile 
on the strike, and then thickens again farther on, and this appears to be repeated more 
than once in the dip and rise as well as the strike ; the layers split away from one 
another in smooth curved forms, but the exterior of the hummocks is rough, being marked 

with small parallel ridges for short distances, and studded with fossils, 3 6 

Greenish-colored shale, interstratified with thin beds of grey limestone 17 3 

Grey cal care o-argil lace o us shale with limestone crowded with corals and the tree-like fossils 
heretofore described. Both of these kinds of organic remains are so numerous and so 
confusedly mixed as to give to the whole mass at a little distance the aspect of a breccia, 
and it can in consequence be traced easily by the eye in the face of the cliff round Table 

Head, as well as round Cape James, for a distance of six miles on the strike, 14 

Grey compact argillaceous limestone, interstratified with beds of purer limestone of a lighter 
color, which are however in some parts slightly arenaceous. Numerous fossils were 
observed in the mass, but they were for the most part obscure. At the base there were 
MurchisofUB of eight or even ten inches long ; Catenipora occurred and Mrypa naviformi* 
was among the fossils ; about the top of the mass Leptana mbplana was in some abun- 
dance. A fine collection of fossils from this deposit was unfortunately left behind by the 
boatmen 110 

181 6 

The rocks of this section reach the position of the old provision post at -Fox 
River ; between the provision post and the foot of an escarpment south of the 
lagoon at the mouth of the river, the distance is about a furlong over a mile, 
across the strata, and the dip of the measures is S. 18° W., with a slope of 100 
feet in a mile. This would add to the section about 115 feet, which are con- 
cealed under the river tad lagoon, making the whole thickness 296 feet. . 

As is the case in the neighborhood of Ellis Bay, the cliffs composed of the 
rocks of this division at Fox River are low, not exceeding thirty or forty feet, 
and the deep excavation forming the harbor is another feature which the two 
extremities of the deposit have in common. 

The escarpment which limits the division south of the lagoon comes out upon 
the coast about a mile and a-quarter beyond Reef Point, the eastern horn of 
Fox Bay, and the division would thus occupy a distance along the coast from 
Table Head of upwards of seven miles. 

Divisiqn D. 

Immediately overlying the upper beds of the last division, as given in the 
section in the neighbourhood of Ellis Bay, there occur at Long Point about 
twenty feet of light grey limestone, in beds of from two to six inches, many 
of which are crowded with another new species of Pentamerus (P.Barrandi), 
with but few other fossils, and these beds alternate with others holding Leptana 
subplana, but in less abundance, a few individuals of Pentamerus being associated 
with them. The dip of the measures is here S. 21° W., with an inclination 
of 120 feet in a mile. The strike of the base of these measures would carry 
us to the mouth of Duck River, and we accordingly have there a repetition of 
them in thickness and in average dip. 

Similar beds are traceable to Wall's Cove, and here by means of the reef, a 
thickness of forty-five feet of the same character can be verified, resting upon 
strata composing a low cliff lining the bight of the bay; as they contained no 
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observed fossils, they were supposed to form the summit of the previous division. 
In Wall's Cove, while the strata of Division D. are as much crowded as before 
with Pentamerus, the specimens obtained are of a more perfect description, and a 
few corals are mingled with them. From Wall's Cove the strike and strata 
coincide all the way to Becscie River, and here on the reef the thickness of 
similar strata that were examined amounts to ninety-eight feet, resting, as in the 
case of Wall's Cove, upon beds of the division C, occurring at the river's mouth. 
The dip at Becscie River is S. 22° W., with a slope of 120 feet in a mile ; the 
coast east of the river is low, and coincides with the strike corresponding with 
the dip given, as far as St. Mary's River. Beyond this there are cliffs, but they 
are composed of clay mixed with limestone gravel, and extend to St. Ann's Cove, 
the margin of which is low and destitute of rocks as far as the point west of 
Otter River. 

At Otter River the pentamerus beds are again seen, and as the dip is there 
S. 40° W., with a slope much the same as before, it is probable the strike 
would nearly coincide with the westward run of the coast to St. Mary's River. 
It is thus probable that these beds are equivalent to a part of the Otter River 
section; but between these beds and the next that are seen, less than a mile to 
the eastward of Otter River, there would be an interval of about arquarter of 
a mile across the stratification, which would give room for thirty feet of strata ; 
but whether this is to be considered a part of the ninety-eight feet measured at 
Otter River, or an addition to it, I am unable to say. The examination on the 
reef at Otter River was interrupted by the rise of the tide before we could 
ascertain the character of all the strata which had been exposed at low water, 
and as we had not arrived at any beds limiting the upward occurrence of the 
Pentamerus, the whole thickness characterized by its abundance may exceed what 
I have stated. In the ninety-eight feet, a few feet were allowed for what was 
seen in the rising water in front of me ; if however the whole thickness be called 
a hundred feet, and the beds in the first exposure east of Otter River be added 
to it, the following will be the section from the base, in ascending order : 

ft. in. 

Ash-grey and light reddish-grey limestones, in beds of from two to six inches thick, interstrati- 
fied in the upper part with conglomerate beds of the same thickness, at intervals of 
from two to ten feet; the pebbles of these are calcareous, with a diameter of from one to 
three inches, and lie flat in the beds ; a vast number of the beds are crowded with Penta- 
merus Bar r audi ; with this however in some beds are associated two or three species of 
corals, and the Pentamerus layers are inters tratified with others that shew great num- 
bers of Lepttena subplana, and other fossils, » 100 

Dark ash-grey slightly bituminous limestone, in beds of from two to six inches, with calcareo- 
argillaceous partings, weathering light orange-brown ; conglomerate layers with lime- 
stone pebbles occur at irregular intervals ; the lowest six feet are characterised by the 
occurrence in some abundance of a new species oi'Mrypa, and Strophomena alternata is 
frequent in the deposit, with Ortkis and other fossils, 20 6 

Dark ash-grey slightly bituminous limestone, with calcareo-argillaceous partings, weather- 
ing light orange-brown, similar to the preceding, 34 6 

Dark ash-grey slightly bituminous limestone, as before with but few fossils, 36 

Reddish-grey limestone, in beds of from one-quarter of an inch to three inches, some of 
which weather to a reddish-brown, inters tratified with occasional conglomerate layers of 
from two to four inches thick ; some beds at the base of the deposit are characterized 
by a species of Syringopora, resembling S. bifurcata, and by deep serpentining grooves 
of about a quarter of an inch wide, with raised edges, apparently marking the track of 
some species of mollusk ; other fossils occur in other parts, and the middle of the deposit 
is marked by the presence of Strophomena alternata in considerable numbers, 43 

Reddish-grey limestone, weathering reddish-brown, in beds of from one to three inches, in- 
terstratified with occasional conglomerate beds of from three to six inches thick. 
Among the fossils which are met with are Strophomena and Favontes } 30 

264 

The last 164 feet of the previous section are ascertained by actual measure- 
in 
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ment of the beds as they accumulate on one another, going east along the 
coast for about two miles, in a direction oblique to the stratification. The dip 
at the commencement was S. 33° W., and at the end S. 40° W., and the in- 
clination is estimated to be about 200 feet in a mile. Carrying on the last dip 
to the next exposure, which occurs at the distance of a mile further east, it is 
estimated that there is a thickness of about twenty feet of strata wanting be- 
tween the two. The cliff then presents thirty-four feet of grey limestone, 
weathering yellowish, and containing but few fossils. The surface of one bed 
towards the middle of the mass is characterized by a peculiarity which is pro- 
bably the yresult of weathering. The bed is about a couple of inches thick, 
and is worn into a multitude oi rather deep connected pits about an inch across 
and two or three inches long, in each of which is perceived a fragment of a shell 
standing with its edge up. There is a general rude parallelism in the pits, 
but some of them cross others, and some descend nearly through the bed. 

In the exact strike of this cliff, as decided by the run of single beds which 
can be seen for nearly a mile along this reef, another cliff occurs at nearly twice 
that distance, with a lithological aspect similar to the last, but with a rather 
larger number of fossils. The base is marked by Atrypa congesta, and some 
of the beds higher up by an Orthis resembling O. Laurenthia^ and by a species of 
Favosites. The beds oi this cliff are supposed to be included in those of the 
previous one. 

To the next exposure there is a distance of something less than a mile, and 
from the strike of the strata it is computed that in the intermediate parts there 
are concealed about seventeen feet, reaching to the base of the cliff in which the 
exposure occurs. The cliff, which is forty feet high, occupies about two miles 
and a-half of the coast, and for two-thirds of the distance the strata appear to 
be horizontal, then turning down, with a gentle slope to give an addition of 
twenty-five feet in the remaining third. The following section gives the details 

of these sixty-five feet in ascending order : — 

ft, in 

Light-grey bituminous limestone, in beds of from one-quarter of an inch to ten inches thick, 
weathering yellowish-brown in some parts, and holding Atrypa reticularis (its first 
appearance) and numerous remains of Crtnoidea, and several species of turbinated 
corals, 10 

Light smoke-grey, slightly bituminous limestone, more argillaceous than the last, weather- 
ing to a yellowish-brown, in beds of from one to two inches, without observed fossils, 5 

Light grey bituminous limestone, similar to the lowest beds, with Murchisonia and other 

fossils, 5 

Reddish ash-grey argillaceous limestones, slightly bituminous, in beds of from half-an-inch 
to ten inches, with abundance of slender serpentining fucoids of a dull yellowish-white, 
very conspicuous from the contrast of color ; Strophomena altei-nata also occurs 20 

Light smoke-grey limestone, in beds of from one to ten inches, with the tree-like fossil and 
ascidians in the lower beds, and in others Catenipora escharoides, with the genera 
Favorites, Pleurotomaria, Murchisonia, Orthis, Leptctna and Atrypa. Some of the beds at 
the top are ash-grey in colour 25 

65 

Between this cliff and what is considered the base of the succeeding division, 
the dip of the strata would bring in about twenty-seven feet, which are concealed. 
The total thickness of the division would thus be: — 

ft. * 

Pentamerus beds and Otter River section, 264 

Measures concealed, 40 |[ 

Table River section, 34 J 

Measures concealed, ^ ~ 

Two-mile Cliff section, 65 Q 

Measures concealed, 27 

447 
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The rocks of the division reach to within about a mile of the month of Jupiter 
River, and the total distance which they occupy on the coast from Long Point, 
is upwards of thirty-six miles. 

The rocks on the north side of the island at the east end, which from then- 
position in the succession there, are supposed to represent this division, have been 
as yet too imperfectly examined to enable me to speak with confidence in respect 
to their volume ; nor has anything very striking been observed to establish then- 
exact equivalence, so that it is from the relation they bear to what is below 
and what is above, rather than from what the north and south localities have in 
common, that the strata are given as representatives of one another. On the 
north coast they occupy ten miles, and deep water prevails along the whole 
of it ; in most places the sea beats against the cliff at high water, and in some 
even at low water, and there are but two or three coves at which a landing can 
be easily made ; it would require very calm weather to effect a thorough exami- 
nation. With perfectly calm weather, however, every bed in succession might be 
investigated, as none are concealed in the whole distance. At the time of my 
visit to the locality there was a considerable stretch of the cliff which we durst 
not allow our boat to approach, and it was only at the two extremities that 
admeasurements were made. 

Commencing at the base the first disappointment experienced was to find 
scarcely a trace of the pentamerus beds, so conspicuous on the south side ; for 
with the exception of a single valve of a Pentamerus, resembling P. Barrandi, 
not a specimen of the species was met with ; instead of it a species of Atryva, 
resembling A. robmta of Hall, prevailed in great abundance, no example of which 
again was found on the south side. The following is the section obtained at 
Gull Cape, beginning at the escarpment which has been mentioned as coming 
to the coast south of Reef Point, where the previous division terminated ; the 
beds are given in ascending order : — 

ft. in. 

Lead-grey limestone, in thin beds, interstratified with greenish calcareoargillaceous shales, 
slightly arenaceous, and both limestone and shale slightly bituminous ; the only fossil 
observed in it was an Jltrypa, but not in great abundance, 19 

Lead-grey limestone, with no observed fossils, 9 

Greenish arenaceo-argillaceous shale, slightly calcareous as well as slightly bituminous, 
crowded with an Jtrypa (resembling A. robusta of Hall) ; the shale, on exposure to the 
weather, exfoliates and crumbles, and the fossils, being hard limestone, are easily ob- 
tained in a perfect condition, 25 

Greenish arenaceo-argillaceous shale of the same character as the last, with a variety of the 
same Mrypa as the last, much larger in size ; one valve of a Pentamerus was met with 
eo much resembling P. Barrandi as to leave little doubt that it is the same species, 
though rather larger than any met with on the south side of the island, 5 

Light yellowish-grey bituminous limestone, in beds of from half-an-inch to two inches, 

holding Mrypa, 20 

Dark grey slightly bituminous limestone, in beds of from one to three inches, and towards 
the top six inches, separated by partings of greenish calcareo-argillaceous shale ; fossils 
weather out in good relief on the surfaces, the most prevalent being Orthis, 38 

Dark grey slightly bituminous limestone, in beds of from three to nine inches, resembling the 

previous mass, but without observed fossils, • 20 

127 9 

This section was obtained by the measurement of accumulating strata in the 
cliff as far as Gull Cove, where the highest bed was about sixty feet above high 
water mark, leaving sixty-seven feet as the thickness that had been passed over 
at the water's edge. The dip was S. 28° W., and the distance across the measures 
was three-quarters of a mile, so that the inclination was about ninety feet in a 
mile; this inclination would carry the sixty feet that are in the cliff to the 
level of the water in a distance of fifty-three chains in the direction of the dip, 
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and following the strike to the westward, it would come out in Sand-top Bay, 
where the dip is S. 38° W., at such a distance from the bight of it as would 
give eighteen feet to the foot of the cliff there. The following section obtained 
in the cliff gives the details of th« succeeding sixty feet in ascending order. — 

ft. w. 

Yellowish-grey, compact, slightly bituminous limestone, in 'beds of from two to four inches, 
with few observed fossils, with the exception of three inches at the top, which are a 
mass of Murchisonia, resembling M. gracilis, with a few instances of Orthoceras, and one 
or two examples of Pentamerus, resembling P. lent, 20 

Yellowish-grey slightly bituminous limestone, in beds of from half-an-inch to three inches 
in thickness, with occasional partings of yellowish-grey calcareous shale ; the surfaces 
of the beds are fossiliferous, and among the fossils are Calymene Blumenbachii, Orthis, 
MurchUonia resembling M. gracilis, and Crinoidea, 15 

Yellowish-grey, interstratified with greyish-yellow slightly bituminous limestone, in beds of 
from half-an-inch to two inches, with partings of calcareous shale. The surfaces of the 
beds shew fossils, among which are Pentamerus resembling P. lens, Murchisonia resem- 
bling gracilis, Lepttena resembling svbplana bat rather more convex, with Crinoidea, 15 

Yellowish-grey and greyish-yellow limestone, as before, with the same fossils as the last, 
with the addition of Calymene Blumenbachii, Jtrypa congesta, and other small species, 
with turbinated corals, 10 

60 

In Sand-top Bay the dip as has been stated appears to be S. 38° W., and in 
this direction the top of the preceding section would be carried about fifty-three 
chains before reaching the level of the sea ; following the strike to the eastward, 
modified by that of Sand-top Cape, the dip there being S. 2S° W., the top of the 
section would come upon the coast in a position which would be just a mile 
across the measures, from the bight of the bay inside of East Point. The 
inclination approaching the bight of the bay appears to increase considerably, and 
by the impression made on the eye by the strata, as seen in the cliff from the 
boat, I am inclined to think it would be as much as 200 feet in a mile, which 
would thus be the interval up to the base of the cliff where the next measure- 
ment was taken. 

From a sudden change, however, which appears to occur in the dip, which 
becomes S. 3° E., it is not impossible that some dislocation may occur to trouble 
the calculation. Leaving out this consideration, the following would be the 
remainder of the beds belonging to the division in ascending order : — 

ft. in. 

Ash-grey limestone, in beds of from half-an-inch to three inches, with calcareo-argillaceous 
partings, interstratified with iron-grey limestones of the same thicknesses. The condition 
of the weather was such at the time of my visit that it allowed me to examine the upper 
five feet only, in which there was displayed in considerable abundance a Cylhere about 
half-an-inch long, 60 • 

Yellowish-grey slightly bituminous limestone, charged with a multitude of corals, consisting 
of the genera Catenipora, Favorites, Heliolites, Chatetes, Cyathophyllum, and Orthis ; on 
the surface, the bed assumed a hummocky character, some patches of the corals rising 
from one to five feet high, with the diameter of from two to ten feet, the overlying 
bed conforming in some degree to the inequalities, and giving the strata the aspect of 
having been disturbed, 25 I 

15 9 

The coral bed was followed round the coast from the cove to the eastern 
extremity of East Point, where it sinks beneath the level of the sea, and was 
taken for the limit of the division D in that vicinity. 

The whole thickness of the division on the north coast would thus be as 

follows : — 

ft. fc 

Gull Gape section, ^ 127 • 

Measures not examined, 18 
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ft. in. 

Sand-top Bay section, 60 

Measures not examined, 200 

East Point section, 75 



480 9 

Division E. 

The rocks forming the next division commence where those of the previous 
one terminated, rather more than a mile westward of the mouth of Jupiter 
River, and occupy the coast between that position and South-west Point, the 
distance being a little over seven miles, in a direction very nearly S.S.E. The 
dip. of the strata is very constant in its direction, not varying more than about 
five degrees at any part, the average being S. 7£° W., while the inclination is 
sometimes 200 feet in a mile, and at others is quite inappreciable. With the 
exception of some concealment at the base, and more towards and at the summit, 
the measures are visible all the way, forming cliffs of from twenty to one hun- 
dred and fifty feet. 

The following is the sequence in ascending order, of the deposits, from a 
measurement of each bed in succession as it came upon the one beneath, with 
the exception of the parts concealed, which were determined by computation : — 

ft. t». 

Measures concealed, « 2*7 

Greenish-grey and brown arenaceo-argillaceous shales interstratified, of a fine texture in thin 

beds, with no observed fossils, 60 

Yellowish-grey and light drab argillaceous limestone, slightly bituminous, in beds of from one 
to five inches, cut by parallel joints running N. 85 W., with an occasional joint running 
oblique to that course ; the jointed structure and the general soft nature of the rock 
cause large masses to fall from the cliff by the action of the sea, which is encroaching 
rapidly on the land. Among the fossils, which are generally in a good state of pre- 
servation, there are Graptolithus within about twenty feet of the bottom, Favorites, 
Atrypa reticularis, and another resembling A. tumida, Pentamerus, like P. lens, Myolina, 

Cydonema, Orthoceras, Cyrtoceras, Calymene Blumenbachii and Bumastes barriensis, 80 

Light drab argillaceous limestone, slightly bituminous, weathering white, interstratified 
with yellowish limestone, weathering yellowish-brown, both in beds of from two to three 
inches thick. The fossils are not numerous, but weathered surfaces present well pre- 
served specimens of Mrypa reticularis, Leptama subplana, Calymene Blumenbachii, 

Lychas, Phacops, Pentamerus lens, crinoidal columns, and other species, 22 6 

Ash-grey and light drab limestones interstratified, both slightly bituminous and in beds 
of from half an-inch to two inches. The surfaces weather nearly white and shew fossils 
of which a large number are weathered nearly black, by contrast presenting dis- 
tinct and well defined forms; among them are Mrypa reticularis, Leptana subplana, 

Strophomena depressa, Pentamerus lens, Calymene Blumenbachii, 42 6 

Ash-grey and light drab limestones interstratified, both slightly bituminous, in beds of 

from two to three inches, holding in the upper part in some abundance, Pentamerus lens,. 10 3 
Ash-grey and light drab limestones interstratified, both slightly bituminous and crowded 

with Pentamerus lyratus, 2 6 

The position of this bed is just west of the last brook but one, approaching South- 
west Point. 

Measures concealed, 25 

Light drab argillaceous limestone, slightly bituminous, 1 

Measures concealed, 25 

Light drab argillaceous limestone, slightly bituminous, in beds of from half-an-inch to three 
inches, containing numerous fossils, of which weathered surfaces present excellent speci- 
mens weathered black, while the edges of the beds along the cliff yield others quite free 
from the rock. Among the fossils are various corals, with Mrypa reticularis, A. congesta, 
A. hemispherica, A. naviformis, Spiri/er radiatus, Leptena subplana, L. transversalis, frag- 
ments of Orthoceras and Cyrtoceras, Calymene Blumenbachii, Phacops (a new species) 

and an Encrinurus, 87 6 

The position of this deposit is a little east of the last brook, approaching South-west 
Point. 
Measures concealed at the bight of the cove, north of South-west Point 157 6 

540 9 
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The rocks at the east end of the island supposed to be equivalent to these, 
are seen in the section displayed there in continuation of what has already been 
given to the top of the coral bed at East Point. They are in ascending order 
as follows : — 

ft. in. 

Yellowish-grey slightly bituminous limestone, without any well defined bedding, in some 
measure filling up the inequalities on the top of the coral bed. The rock breaks easily 
in the plane of the beds with a conchoidal fracture, and is crowded with well preserved 
fossils, principally Atrypa kemispkerica, and Lepteena subplana ; the thickness of the mass 
is from two to Bix feet 4 

Bluish-grey argillo-calcareous shale, holding iron pyrites in some abundance 2 

Dull ash-grey argillo-calcareous shale, containing no observed fossils, interstratified with ' 
patches of drab colored argillaceous limestone, slightly bituminous, in beds of from one 
to two inches thick, occurring at intervals of from one to four feet ; on the surfaces of 
these, fossils in good preservation are met with, but not in large numbers ; among them 
are Atrypa reticularis, with another species, Leplana, Calymene Blumenbackii, Orthoceras, 
Murckisonia, and various corals 42 

Light smoke-grey limestone, slightly bituminous, interstratified with drab-colored soft 
argillaceous limestone, in beds of from half-an inch to two inches in thickness. The 
harder beds occasionally weather to a somewhat brown colour on the surfaces, and 
present well-preserved fossils weathering blackish-grey, affording superior specimens for 
the examination of structure. Among the fossils are Atrypa reticularis, A. congesta, 
Leptena subplana, L. transversalis, L. profunda, Spiri/er modestus, Calymene Blumenbackii, 
Encrinurus, Lychas, Favosites, small Bryozoa, and crinoidal columns 75 

Light smoke-grey slightly bituminous limestones, with drab-colored soft argillaceous lime- 
stones, similar in lithological character and in; fossils to the last 20 

The preceding part of the section is measured at high water mark across the mea- 
sures from East Point, the dip being S. 18 W., with an ascertained inclination of a little 
over 100 feet in a mile. The distance at right angles to the strike is two-fifths of a mile. 

Measures concealed by the shingle of the beach, which Consists of light smoke-grey limestone, 
mingled with light drab compact argillaceous limestone, both slightly bituminous, pieces 
of which shew among other fossils Atrypa reticularis, Odymene Blumenbackii, Pentamerus, 
resembling P. lens, with various corals and broken encrinites 85 

Measures concealed 24 t 

The top of these measures reaches a position a little over half-a-mile from Heath Point 
lighthouse. 

Light smoke-grey slightly bituminous limestone, interstratified with reddish-drab argilla- 
ceous limestone, also slightly bituminous, both in beds of from one to three inches, 
occasionally presenting surfaces, on which are weathered out well defined fossils ; among 
them are Atrypa reticularis, Leptena subplana, Pentamerus resembling P. lyratus, with 

small turbinated corals V5 

The top of the previous beds reaches the southern promontory of Heath Point upwards 
of haif-a-mile S. S. W. from the light house. The dip of the measures in this neighbor- 
hood is S. 18 W., and the inclination was ascertained to be eighty feet in a mile, which 
is the rate allowed for the last three measurements ; the distance which .the whole 
occupies at right angles to the strike being two miles and twenty-four chains. 

In the bight of the bay west of Heath Point some of the last beds are repeated, but 
carrying the strike from the eastern horn of the bay to the coast on the opposite side, 
the following are the beds that occur in continuation of the section : — 

Light smoke-grey limestone, slightly bituminous, interstratified with light reddish-drab, 

similar to the last beds, with similar fossils 33 9 

Measures concealed 9 • 

In the two preceding measurements the dip is S. 53 W., and the inclination fortv-five 
feet in a mile, as determined by the first ; the distance across the measures is seventy-six 
chains. 

Light smoke-grey and reddish-drab limestones interstratified, similar in lithological character 

and fossils to the last beds described I 5 • 

Pale drab colored limestone, interstratified with limestone of a more argillaceous character, 
and of a somewhat darker color, both in beds of from half-an-inch to three inches 
thick ; the surfaces of these afford beautiful and finely preserved fossils, well weathered 
out, among which are Atrypa reticularis, A. kemispkerica, Leptana, Pentamerus resembling 
P. lens, Calymene Blumenbackii, Encrinurus, tentaculites, crinoidal columns, and small 
Briozoa 18 f 

Ash-grey limestone in beds of from one to six inches, with thin argillaceous partings ; some 
of the beds are crowded with Pentamerus oblongus, and Atrypa reticularis is common. . . • 30 

The distance across the measures occupied by the last three deposits is sixty chains, 
and the dip is S. 18 W., with an ascertained inclination of eighty feet in a mile ; the 
dip then changes, approaching a dislocation which occurs at a projecting point, about 
a mile and three-quarters north-eastward of Cormorant Point. 
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ft. in. 
The course of the fault is N. 37 B., and it produces an upthrow on the west side of 
forty-fire feet, by which the last two measurements are repeated. The sequence of the 
beds beyond these is as follows : — 
Ash-grey limestones in beds of from one to nine inches, with thin argillaceous partings ; some 

of the beds are filled with Pentamerus oblongus, and Jtrypa reticularis is very frequent. . 18 
This deposit reaches to the north side of Cormorant Point j the dip of the measures is S. 
20 W., and the ascertained slope is 110 feet in a mile. 
Ash-grey limestone, in beds of from one to six inches thick, interstratified with greenish argillo- 
arenaceous shale, slightly calcareous, in beds of from an-eighth to a-fourth of an inch 
thick ; in the three feet at the base, it is in patches of from six inches to one foot thick. 
Among the fossils are Zaphrentu bUateralis, Stromatopora concentrica, Favorites favosa, 

GraptoHthus, Orthoeeras and Pentamerus oblongus 45 

This composes a cliff of from twenty to thirty feet high round Cormorant Point, with 
a dip S. 18 W., and an inclination ascertained to be eighty feet in a mile, for a breadth 
across the measures of forty-five chains. __ 

650 11 

Eastward from Cormorant Point, the measures are concealed for about three 
miles, and beyond this all the way to Chicotte River, a distance of about fifty 
miles, there are occasional exposures of limestone, with intervals of concealment, 
some of which are very long. All the exposures are supposed to belong 
to this division, bi^t though the beds in no case shew a great inclination, and in 
several are quite horizontal, the bearings of the dips that are presented vary 
frequently and considerably, either through small faults or gentle undulations, 
and it has been found impossible to say with precision to what parts of the divi- 
sion these beds are equivalent, or whether some of them may not add a few 
feet to the thickness given. 

Before describing the positions of these exposures, however, it will be conve- 
nient to give a section of the succeeding division. 

Division F. 

In immediate sequence to the concealed measures which constitute the 
upper part of the Jupiter River section of the last division, the following beds 
present themselves in ascending order, and form the whole of the area of what 
is called South-west Point. 

ft. in. 

Light smoke-grey limestone, of a somewhat granular character, in beds of from three to 
six inches thick, with thin partings of green argiUo-calcareous shale occurring in patches. 
Iron pyrites is disseminated through the beds, sometimes in single cubes, and sometimes 
in aggregations of minute cubes forming nodules of from one to two inches in diameter, 
discoloring the rock by their decomposition. The ruins of crinoidal columns consti- 
tute the organic remains 3 9 

Light smoke-grey limestones, with iron pyrites in some abundance, in nodules as before of 
from half-an-inch to an inch in diameter, and occasionally on the surface of the bed in 
patches of from half-an-inch to an inch and a-half thick, and from six to eighteen inches 
in diameter. Fossils occur in fragments but they are too obscure to be identified 6 

Light smoke-grey limestone of a granular character, in beds of from two to six inches thick, 
with partings of green argiUo-calcareous shale, which also occurs in patches in the beds, 
giving them a greenish cast ; among the fossils occur Zaphrentis, like Z. bihteralis of 
Hall ; Stromatopora concentrica, Cyathophyllum, Atrypa reticularis t Pentamerus oblongus, 
P. lens, Orthoeeras and crinoidal cotnmns 7 6 

Yellowish or reddish-white granular limestone, with thin vein-like patches of argillo-cal- 
careous shale disseminated through it ; the beds are from three to seven inches thick. 
Among the organic remains, several of which are similar to those of the preceding 
deposit, Plycliophyllum characterizes the present one, some of these being a foot in dia- 
meter. Favosites also occurs in tables of half-an-inch thick, and sometimes three feet in 
diameter.... *l 6 

Yellowish-white granular limestone, in beds of from six to eighteen inches thick, often 
separated by thin partings of green argiUo-calcareous shale, which is also disseminated 
in small patches through the bed. The fossils are few in species, being chiefly the ruins 
of crinoidal columns, which in some cases form the entire mass of a bed 20 

Yellowish-white granular limestones, in beds of from six to twelve inches thick, shewing 
less green shale than before. The beds are well stored with the fragments of crinoidal 
columns, which almost entirely compose some of them 14 

I 
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ft. in. 

Shortly before reaching the upper part of the previous deposit several small undula- 
tions occur in the strata, but the effect of them being visible, allowance has been 
made for the repetitions they occasion. 
The remainder of the section being taken from a part where the effect of the undula- 
tions is not so easily followed, the sequence is not so certain. 
Yellowish-white granular limestone, in beds of from six to twelve inches thick, consisting 
of a mass of organic remains, of which crinoidal columns constitute by far the larger 
part; but other fossils are met with, among which are Catenipora escharoides, Favo- 
rites, Cystiphyllum, Mrypa reticularis, Cyrtia, two species of Cyclonema, Bumastes Bar- 

rienses, Spherexochus 4 $ 

Yellowish-white limestones, in beds of from twelve to eighteen inches thick ; the surfaces of 
some of the beds shew crinoidal columns well weathered out, some of which are three- 
quarters of an inch in diameter. Among the fossils are Favorites, Catenipora escharoides, 

Mrypa reticularis, and two species of Cyclonema 11 6 

South-west Point Lighthouse stands on the beds last given. 



69 3 



This is the highest series of strata met with on the island, and its litholo- 
gical character is so well marked that it is scarcely possible to mistake it for 
any of those which preceded. Proceeding eastward from South-west Point about 
three miles, to a place called the Jumpers, a cliff of about thirty feet in height 
presents itself, where it appears to me probable the junction of the Divisions 
E and F is seen, the base belonging to the one and the summit to the other. 
The beds in ascending order are as follows : — 

ft. ta. 

Light grey argillaceous limestone, slightly bituminous, in beds of from half-an-inch to three 
inches thick, interstratified with greenish colored shale ; among the fossils observed, 
Pentamerus oblongus and Mrypa reticularis were the most abundant 8 6 

Greenish calcareo-argillaceous limestone, slightly bituminous, in beds of from half-an-inch 
to two inches thick ; the shale constitutes about two-thirds of the mass, and crumb- 
ling in the atmosphere, allows the exposure of well defined fossils in high relief on the 
surfaces of the limestone beds. Among the fossils in addition to corals, briozoa, crinoi- 
dal columns, and tentaculites, are Mrypa reticularis, A. hemispheria, A. naviformis, 
Leptama transversalis, Pentamerus oblongus, P. lyratus, P. lens, Plaiyostoma hemispkerica, 
PUurotomaria, Murchisonia subulata, Orthoceras, Beyrichia and Calymene Blumenbachii. 10 6 

Dark ash-grey limestone, in some parts mixed with yellowish-white, and in such parts of a 
granular texture ; the whole occurring in beds of from one to three inches thick, inter- 
stratified with thin beds of greenish shale. The deposit is characterized by an abundance 
of corals and encrinites ; among the corals are Catenipora escharoides, Favorites favosa, F. 
gothlandica, F. muttipora, Zaphrentis, Stromatopora concentrica ; and among the other 
fossils are Pentamerus oblongus and Mrypa reticularis 10 6 

29 6 

It is not improbable that the south coast is occupied by the rocks of Division 
F, from South-west Point to the vicinity of Chicotte River, a distance altogether 
of about thirty miles ; without further examination, however, it cannot be so 
stated with certainty ; for while there is an interval of seventeen miles beyond 
the Jumpers, in which only one exposure could be discerned from the boat, 
there was a farther distance of seven miles in which four exposures were seen, 
but remained unexamined in consequence of our not being able to land at them 
from the condition of the surf. A landing however was effected in a cove under 
two miles west from Chicotte River, and the cliffs which were examined on 
both sides of the cove exhibited the yellowish-white granular crinoidal limestone 
of this division. 

The rock there formed cliffs, exhibiting about thirty feet of the strata, which 
appeared to be somewhat disturbed, as the strike and dip were very irregular, the 
inclination sometimes amounting to so much as twelve degrees. 

These beds extend to within about half-a-mile of Chicotte River, and as no 
instance of them was observed between that and Cormorant Point, and all the 
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exposures met with presented strata resembling those of the immediately subja- 
cent division, it is concluded, as has already been stated, that this stretch of the 
coast belongs to it. 

Continuing eastward from Chicotte River, the first of these exposures occurs 
at a distance of about two miles and a-quarter, the next commences about seven 
and a-half miles farther on, being about two miles beyond Pavillion River, where 
about seven feet of drab-coloured limestone in horizontal strata are seen, with 
an interval of concealment which continues for a mile, reaching nearly to Martin 
Brook. The next exposure is on the east side of the cove receiving Iron River, 
the distance from the last being about a mile and a-half. Here about ten feet 
are displayed in a low cliff, and the strata still horizontal run along the coast 
for three-quarters of a mile. 

Six miles beyond this occurs Chaloupe River, where cliffs are seen at each 
horn of the bay at its mouth, separated about half-a-mile from one another. The 
cliffs expose from twelve to fifteen feet of limestone in horizontal strata which, 
with an interval of concealment, continue for a mile and a-quarter to the east- 
ward. A mile and a-half further, there is another cliff of horizontal limestone 
shewing ten feet, and three miles on still another in which twelve feet are 
seen. These run along the coast for a mile and a-half, and, after an interval 
at the mouth of a brook, they are repeated in a cliff of from twenty to twenty- 
five feet and continue for a mile. The next display occurs about five and a-half 
miles further on, commencing within three-quarters of a mile of the extremity 
of South Point, aiid continuing, with an interval at the point, for three-quarters 
of a mile beyond it. The strata as before, are flat, and they exhibit the 
following section in ascending order : — 



ft. in. 

Grey limestone in beds of from two to four inches thick, interstratified with grey argillo- 
calcareous shale ; among the fossils are Atrypa reticularis, Leptana subplana, Calymene 
Blumenbachii and Orthoceras 6 <j 

Grey limestone crowded with Pentamerus oblongus of large size, to the exclusion apparently 
of other fossils ; nine-tenths of the bed are made up of them, and some of the individuals 
measured nearly six inches in length 9 

Grey limestone in beds of from one to six inches, with Orthis flabellulum and Calymene Blumen- 
bachii 7 

Grey limestone holding Pentamerus oblongus in abundance, but of small sizes, varying from a 

quarter of an inch to an inch and a-half in length ; no other fossil was observed 5 

Drab colored limestone in beds of from one to three inches, interstratified with greenish-grey 
shale, constituting one-fourth of the mass ; the shale crumbles under the influence of the 
weather and yields very perfect fossils ; among them are a Favosites with small tubes, 
F. favosa, Zaphrentis bilateralis, Jltrypa reticularis, A. hemispherica, Orthis ekgantala, O. 
JlabeUulum, Spirifer radiatus, small individuals of Pentamerus oblongus, Leptana subplana, 
Calymene Blumenbachii, Encrmurus punctatus, Orthoceras and crinoidal columns, 14 

28 8 

A little under half-a-mile beyond this, another cliff of limestone occurs, which 
runs along the coast for as much more, and probably repeats a part of the section 
given, the height of the cliff being twenty feet. 

The strata in the exposures for twenty-four miles up to this point appear td 
be perfectly horizontal, but the next exhibition on the east side of a smdll 
coVe, shews a gentle dip to the south-east. The beds form a fifteen-feet cliff 
of limestone, running for about half-a-mile along the coast, and terminating at 
the extremity of a point. At the next exposure however, which occurs after an 
interval of concealment of six miles, they are once more horizontal, and compose 
a cliff again fifteen feet high, which occupies a mile of the coast ; at a mile beyond 
this the calcareous strata which present themselves shew a dip S. 25 E. <3°, 
which after another mile becomes S. 47°E.<1° ; the beds in the last case being 
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superior to those in the preceding one. This dip prevails for about three-quarters 
of a mile, in which the coast runs oblique to the strata, and then from a dislo- 
cation or a twist in the stratification, it very suddenly changes to S. 60° W., 
which is maintained for about a-quarter of a mile across the measures, along 
a small cliff occupying that distance. Another concealment of about a mile and 
a-half brings us to the horizontal limestones which have been already mentioned 
as existing three miles west of Cormorant Point. 

ECONOMIC MATERIALS. 

The substances fit for economic application met with on the island are confined 
to building stones, grindstones, brick-clay, peat, and shell-marl ; metalliferous 
minerals, as far as my observations went, appear to be wanting. The only ore 
observed appeared to be loose pieces of magnetic oxyd of iron, most probably 
transported from the Laurentian series on the north shore of the St. Lawrence ; 
there is no reason however for asserting that bog iron ore may not be hereafter 
found. 

Building Stones. — In the immediate neighbourhood of South-west Point, coarse 
granular limestone for building purposes is displayed in abundance among the 
strata belonging to Division F. It occurs in beds of from six to eighteen inches 
in thickness, is easily dressed, and yields good blocks of a yellowish-white color. 
The lighthouse at the point is built of it, and so is that at Heath Point, both of 
which, notwithstanding the coarse and rather open texture of the stone, have 
stood for upwards of seventeen years I believe, without shewing signs of decay. 

The sandstone of Cape James and Table Head would afford a fine material for 
building purposes ; it has a good warm color, being a greenish-grey approaching 
to drab, rather lighter than the sandstone of Craig Leith quarry, near Edin- 
burgh ; it has a free grain, and would therefore dress easily, while the angular 
fragments on the beach shew that it would retain its sharp edges. Blocks of 
every required size might be obtained with thicknesses up to five and a-half feet. 
One solid mass of it which had fallen from Cape James lay on the beach, measur- 
ing forty by sixty feet, with a thickness of five feet, and must have contained 
upwards ot 12,000 cubic feet of good workable stone. In the two clifis which 
have been mentioned, the bed occupies seven miles of the coast, and its proximity 
to the sea offers a very easy means of transport to the towns and cities of the 
St. Lawrence. 

Grindstones. — The same sandstone would very probably yield very good grind- 
stones ; although slightly calcareous, it is even grained, and there is a sufficient 
amount of clear sharp grit in it to render it available, while there would be no 
difficulty in getting any sizes of grindstones that might be required. 

Brick Clay. — Clay fit for common red brick exists in some abundance ; it 
was observed of a bluish-grey color, and about ten feet in thickness, half-a-mile 
up the Otter River, on the south side ; and I was informed of its existence up 
the Becscie River. About five miles of coast in the vicinity of St. Mary's River 
consists of clay difls of from sixty to seventy feet in height, and no doubt 
much of it might be made available for bricks ; some of it however, is of a 
calcareous character, and contains many pebbles of limestone, fitting it pro- 
bably for agricultural rather than manufacturing purposes. 

Fresh-water SheHrmarl. — This material appears to exist in considerable abun- 
dance on the island ; the bottoms of all the ponds or small lakes that were 
examined, with the exception of such as were surrounded by peat, were more or 
less covered with it. Marl Lake is one of these ; it has a superficies of about 
ninety acres, and although the depth of the deposit was not carefully sounded, 
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its thickness appeared to be considerable. The brook which empties the lake 
into Indian Cove at the west end, carries down a large quantity or the marl as a 
sediment to the sea, where it becomes spread out for a considerable space over 
the rocks of the vicinity. 

About three miles west from South-west Point, marl was observed to occupy 
a position on the bank of a brook, and to extend for a-quarter of a mile inland, 
presenting a thickness of about a foot covered with peat. 

In a lake half-a-mile further inland, it covered the bottom over an area of 
200 acres ; and on the east side of South Point it was observed reposing on rock 
close to the shore, covered over by from four to ten feet of peat. 

Peat. — Along the low lands of the south coast of the island, from Heath Point 
to within eight or nine miles of South-west Point, a continuous peat plain 
extends for upwards of eighty miles, with an average breadth of two miles, 
giving a superficies of upwards of 160 square miles, with a thickness of peat as 
observed on the coast or from three to ten feet. On the average this plam may 
be fifteen feet above high-water mark ; and by channels cut through it could be 
easily drained and faced for working. As far as my knowledge goes, this is the 
largest peat field in Canada, and the general quality of the material is excellent. 

There are many isolated patches also between South-west point and the west 
end, varying in size from 100 to 1000 acres, which would yield a considerable 
quantity of the material. 

It was stated to me that peat existed also in some abundance in the interior of 
the island, but this I am disposed to doubt, for while all the streams flowing 
from the peat plain, on the south side gave as is usual a brown colored water, 
those in other parts were pure and colourless, leading to the opinion that the 
interior was peculiarly free from peat swamps. 

Among the materials of the island which may be considered of an economic 
nature though not of a mineral character, seaweed and drift-timber may be 
enumerated. 

Sea-weed. — In all the bays, coves, and sheltered places around the whole island, 
with the exception of those between the east end and South-west Point, there 
is a great accumulation of sea-weed along the high-water mark ; in such places 
patches of it are met with of from a hundred yards to half-a mile in length, 
and from two to six yards in width ; the depth usually varied from one to four 
feet, and in some instances was six feet. The beneficial effect of sea-weed as a 
manure is too well known to require mentioning, but to what distance it would 
bear carriage for such an application is more than I am able to state. On the 
island, Mr. Pope, of South-west Point, makes use of it as a fertiliser for his fields, 
mixing it with the peat which forms the soil. 

Drift Timber. — The quantity of squared timber and saw-logs which are scat- 
tered along the south shore of the island, is very surprising; the abundance 
appears to be greater towards the east end than the west ; but according to the 
calculation which I have made, if the whole of the logs were placed end to end 
they would form a line equal to the whole length of the island, or 140 miles ; 
this would give about one million of cubic feet. Some of the squared timber 
may have been derived from wrecks, but the great number of saw-logs, which 
are not shipped as cargo, induces me to suppose that the main source of this 
timber is drift. 

No doubt the whole of it may have once been private property, and perhaps 
much of it could be identified as such by private marks ; perhaps too no one 
may have a right to touch it but the owners of the island, to whom it may be a 
wcuf; but it is to be regretted that it should be allowed to remain on the shore to 
rot, as much of it has no doubt done. The captain of a fishing schooner that had 
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not been very successful in taking fish, applied to me when I was leaving Heath 
Point to know where the greatest accumulation of it might be found, ex- 

{nressing an intention of cutting some of the squared timber into convenient 
engths and loading his vessel with it for Nova Scotia. More may perhaps 
be in the habit of pursuing a similar trade. 

MINGAN ISLANDS. 

From the shortness of my stay at the Mingan Islands, the amount of inform- 
ation collected concerning the rocks which compose them is necessarily limited. 
It is sufficient, however, to enable me to state that the strata of probably the 
whole group is in the same horizontal attitude that characterizes those of 
the Island of Anticosti, and it perhaps is not extravagant to suppose that in the 
space between the Mingan group and that island the same attitude may be pre- 
served all the way. 

The most northern and, therefore, the lowest section I obtained was on the 
north side of Harbor Island, between which and the rocks of the Laurentian 
series on the main land there may be a horizontal distance across the measures 
of about a mile. No measurement was made of the distance, nor was any 
member of the Laurentian series seen in any place immediately behind Harbor 
Island, but a mass of Laurentian gneiss or syenite (I was not near enough to 
decide which) occupied a position on the coast about a mile to the eastward, 
which would have been in the relation given had the strike of the measures been 
continued in that direction. Taking this for granted, the section from the gneiss 
upward would be as follows : — 

A* 

Measures concealed 80 

Yellowish-brown arenaceous limestone in beds of from six inches to two feet thick ; a large 
amount of yellowish-white calc-spar is disseminated in the beds in the form of geodes 
and of patches, some of which are two or three feet in diameter with a thickness of a 
couple of inches. Such fossils as exist are generally filled with calc-spar, but they are very 

obscure 35 

The following section, taken from the south side of the island, is supposed to succeed 
the last : — 
YeUowish-grey and yellowish-brown arenaceous limestone with geodes and patches of calc- 
spar ; some of the surfaces of the beds shew corals (?) and fucoids 10 

Yellowish-grey and yellowish-brown arenaceous limestone as before 8 

YeUowish-grey and yellowish-brown arenaceous limestone with geodes and patches of calc- 
spar ; Ewmphaltu is abundant but obscure 1 6 

Yellowish-grey and yellowish-brown arenaceous limestone, as before, with Euomphaliu 6 <> 

YeUowish-grey and yellowish-brown arenaceous limestone, with calc-spar as before, with 

fucoids but no other observed fossils, 2 4 

143 4 

The dip of these measures is about S. 8° W., with an inclination of about 
eighty feet in a mile. Supposing this were preserved as far south as the range 
or islands of which Large Island is a member, the distance across the measures 
from the north part of Harbor Island would be about two miles and a quarter, 
and the stratigraphical thickness which this would give between the summit of 
the previous section and the base of the beds of Large Island would be about 
117 feet. 

The following section obtained on Large Island at its most northern point 
would then succeed in ascending order : — 

ft. in* 

Yellowish-grey limestone weathering yellow 5 8 

Green and black shale 2 

YeUowish-grey limestone with no observed fossils 6 6 



134 



Digitized by 



Google 



20 Victoria. (Appendix, No; 52.) A. 1857. 



ft* in. 

Yellowish-grey limestone with Oythere 9 

Yellowish-grey concretionary limestone, weathering yellowish-brown ; the concretionary masses 

are from six to eighteen inches in diameter, and the concentric layers of the concretions are 

thin 4 

Dull drab colored limestone, weathering slightly yellow, with nodules of chort ; the surfaces of 

the beds shew fucoids 6 

Dull drab-coloured compact limestone, weathering slightly yellow, in beds of from six to twelve 

inches ; 18 

Drab-colored mottled arenaceous limestone, weathering yellowish-brown, in beds of from 

three to nine inches, with corals 10 

Pale yellowish-grey arenaceous limestone, weathering yellowish-brown in beds of from three to 

nine inches, well marked with fucoids on the surfaces and impressions of Euomphalus 12 6 

Measures concealed 56 

Greenish-drab very compact limestone, resembling lithographic stone in its texture, but injured 

by the presence of small transparent crystals of calc-spar ; the beds are from three inches 

to one foot thick ; this would make a very handsome building stone 6 

Light-drab compact but brittle limestone, in beds of from six to eight inches, with no observed 

fossils 20 

Light-drab compact limestones of the same character 25 

171 5 

The above beds were ascertained on the west side of the island, but it will 
be perceived that in the section there are fifty-six feet of concealed measures. 
In a cove on the east side of the island, beds were observed which are supposed 
to be equivalent to most of these. They are in ascending order as follows : — 

YeUowish-white arenaceous limestone, in beds of from one to two feet thick, without observed 

fossils ; this would make an excellent building stone 8 

Green calcareo-arenaceous shale. * 1 6 

Light greenish-white coarse grained calcareous sandstone, in ill-denned beds, with numerous 

obscure fragmentary fossils, and several small black nodules and patches 5 

Measures concealed 4 

Green and grey shale 11 

Drab colored argillaceous limestone in even beds, some of which would probably yield hydraulic 

lime *, on others ripple-mark occurs 7 

Shale 1 9 

Greenish-drab compact limestone, mottled with yellowish-drab organic remains ; this would 

make a handsome marble 10 

48 3 

The general dip of the whole of these measures on Large Island is about 
S. 9° W. with an average slope, (there being some slight undulations,) of about 
seventy feet in a mile ; and between the summit of the 171 feet above given, 
and the next set of beds examined, there would be a thickness of about 
seventy-eight feet. 

The succeeding beds obtained at the south point of the island, near Tower 
Rock, consist of yellowish-white pure limestone, some parts of which were filled 
with Maclttrea Logani, and fragments of trilobites ; the thickness of the mass 
was thirty feet. 

The only other place examined was the northern extremity of Mingan Island 
which is about four and a-half miles from Mingan Harbour, and forms one of 
the range of islands comprehending Large Island. The rock was a light grey 
limestone with thin interstratified beds of green argillaceous shale. The fossils, 
though abundant, were obscure, and it was difficult to identify any of them. 

The Mingan group of Islands appears to possess but little soil. Large Island, 
although 100 feet above the sea in some places, more particularly on the south 
and south-west sides, is marked by the levels of ancient sea beaches, composed of 
small limestone pebbles, and except where the moss has spread over them, but 
little differences were perceived between the ancient beaches, and the one at 
present washed by the ocean. A succession of these beaches is well marked 
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by a series of steps with a horizontal surface above each of an irregular breadth, 
not always following the sinuosities of the one below, as sometimes two of these 
steps will run into one. These terraces are elevated above one another from five 
to twenty or thirty feet. The south-west portion of the island is a succession 
of such terraces still nearly devoid of soil. It is only in patches that vegetation 
occurs, and the patches have a very irregular contour, m no way that I could 
perceive dependent on the form or direction of the terraces. Sometimes they 
would shew an irregular outline on a terrace, and then run up or down in an 
irregular strip to the next terrace, giving to the whole flight of steps a parti- 
colored aspect, like that of a body partially deprived of its skin. 

Another feature which marks strongly the change of relative level in regard 
to sea and land, and tends at the same time to give much picturesqueness to 
the scenery is the presence of what have been termed flower-pot rocks. These, 
as the name imports, resemble flower-pots on a large scale. Hundreds of these 
stand up out of the rising tide to heights varying from ten to fifteen feet, with 
breadths from a few feet to thirty or forty, widening toward the top. They are 
composed of horizontal layers of limestone piled on one another, and are 
the remains of stratified masses that were once united, but have been gradually 
worn away by the destructive action of the sea, and while many of those stand- 
ing in the water to various depths according to the state of the tide, show the 
waves still at work upon them, some straggling ones are seen away high up in 
the island, showing a similar action when the relative levels of the sea and land 
were from fifty to sixty feet different from what they are now. 

The strike of the Mingan group of rocks does not differ very materially from 
that of the strata of Anticosti, and the distance across the measures from the 
highest beds of Large Island to the lowest of Anticosti is about nineteen miles. 
Supposing that the inclination in this space doeB not differ from the average of 
those at the two extremes, which would not be far from ninety feet in a mile, 
the thickness of the measures croping out in the water would be about 1,700 . 
feet. 

The whole vertical column, from the Laurentian series to the summit of the 
Anticosti rocks, would then be as follows : — 

/*. *. 

Harbor Island section, supposed to be equivalent in age to the Calciferous sand rock forma- 
tion 143 9 

Measures concealed by water 117 6 

Large Island, north section, supposed to be of the age of the Chasy formation 171 5 

Measures not examined on Large Island 78 

Large Island, south section, supposed to be of the age of the Bird's-eye and Black River 

formations 30 

Measures concealed by the water between Large Island and Anticosti, supposed to be of the 
age of the upper part of the Bird's-eye and Black River formations, the Trenton forma- 
tion, the Utica slates, and the lower part of the Hudson River group . ... 1700 

Divisions A., 229 feet, and B., 730 feet, supposed to be equivalent to the upper part of the 

Hudson River group 959 

Divisions C, 306 ft. 6 in., and D., 427 ft., showing a passage from the lower to upper Silurian 

M> formation 733 6 

Divisions S., 540 ft. 9 in., and F., 69 ft. 3 in., supposed to be equivalent to the Clinton group 610 

4542 8 
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The accompanying wood-cut, representing a vertical 
section from the Mingan Islands across Anticosti, shows 
the relation of the deposits that have been examined. 
The vertical is about three times the horizontal scale. 

Having in this Report described the geological facts 
presented to my observation in Anticosti, I am desirous 
of drawing attention to the inferences that are suggested 
by the results as connected with the agricultural capa- 
bilities of the island. From the facts given in regard to 
the natural vegetation of the island, or the limited agri- 
cultural experiments, of which mention has been made, 
little of importance can be gathered ; but these when 
taken in combination with the considerations suggested 
by the attitude and mineral character of the rocks appear 
to me to merit serious attention. 

The strata of Anticosti being nearly horizontal cannot 
fail to give to the surface of the country a shape in some 
degree conforming to them. The surface will be nearly 
a level plain with only such modifications as are de- 
rived from the deeper wearing in a longitudinal direction 
of some of the softer beds, producing escarpments of no 
great elevation, with gentle slopes from their summits 
in a direction facing the sun/that will scarcely be per- 
ceptible to the eye. The easily disintegrating character 
of the rocks forming the subsoil can scarcely fail to have 
permitted a great admixture of their ruins with what- 
ever drift may have been brought to constitute a soil, and 
it is reasonable to suppose that the mineral character of 
these argillaceous limestones must have given to those 
ruins a fertile character. It is precisely on such rocks, 
in such a condition, and with such an attitude, that the 
best soils of the western peninsula of Canada West are 
placed, as well as of the Genesee country in the State 
of New York. I have seen nothing in the actual soil as 
it exists to induce me to suppose that in so far as soil is 
considered, Anticosti will be anything inferior to those 
regions ; and considerations of climate only can induce 
the opinion that it would in any way be inferior to them 
in agricultural capabilities. 

The three months that I was on the island were alto- 
gether too short a time to enable me to form any opinion 
upon the climate of Anticosti. But taking into view 
the known fact that large bodies of water are more 
difficult to cool and more difficult to heat than large 
surfaces of land, I should be inclined to suppose that 
Anticosti would not be so cold in winter nor so hot in summer as districts that 
are more inland and more south, and that it would not compare unfavorably 
with any part of the country between it and Quebec. While autumn frosts 
would take effect later at Anticosti, the spring would probably be a little earlier 
at Quebec. 

But such is the condition of the island at present that not a yard of the soil 
has been turned up by a permanent settler ; and it is the case that about a 



million of acres of good land, at the very entrance from the ocean to the Pro- 
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vince, are left to lie waste, while great expenses are incurred to carry settlers 
to the most distant parts of the west. Taken in connection with the fisheries, 
and the improvement of the navigation of the St. Lawrence, it appears to me 
that the establishment of an agricultural population in the island would not 
only be a profit to the settlers themselves, but a great advantage to the Province 
at large. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

JAMES RICHARDSON. 



REPORT 

FOR THE YEAR 1856, 

OF 

E. BILLINGS, ESQ., PALAEONTOLOGIST, 

ADDRESSED TO ' 

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST. 

Montreal, 1st March, 1857. 

Sib, 

After joining the Survey on the 1st oi August last, I proceeded in accord- 
ance with your instructions to make a general examination of the large collection 
of fossils in the Museum, with a view to their final arrangement for the purpose 
of public exhibition ; this work, with occasional visits to the quarries and ex- 
posures of rock in the neighbourhood of the city of Montreal, occupied the 
months of August and September. In the beginning of October Mr. Richardson 
arrived from the survey of the island of Anticosti, bringing with him, another 
extensive collection, and shortly after, an opportunity was afforded me of exam- 
ining these in connection with Professor Hall, the eminent Palaeontologist of the 
State of New York, who was then on a visit to this city. 

Since the month of October I have been engaged in determining the species 
of the fossils, preparing them for the cases, arranging them, and also in drawing 
up descriptions of the new forms. The characters of such as I have been able to 
distinguish satisfactorily will be given in the following Report. 

In the arrangement of the Museum the first floor has been selected for the 
exhibition of the economic materials and rock specimens of the older formations, 
including the altered Silurian. On the second floor will be arranged the fossils 
of the Lower Silurian ; while the third floor will be devoted to the Anticosti 

Soup or Middle Silurian, the Upper Silurian, Devonian, Carboniferous, and 
rift. 

It is proposed for the present to arrange the Lower Silurian fossils in seven 
groups, following as nearly as practicable the system of the New York geolo- 
gists. These divisions will consist of: — 
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1. — The Potsdam Sandstone. 

2. — The Calciferous Sandrock. 

3. — The Chazy Limestone. 

4. — The Birds-eye and Black River Limestones. 

5. — The Trenton Limestone. 

6. — The Utica Slate. 

7. — The Hudson River Group. 

The divisions on the third floor will be as follows : — 

1. — The Anticosti Group, consisting of beds of passage from the Lower 
to the Upper Silurian, and supposed to be synchronous with the Oneida 
conglomerate, the Medina sandstone, and Clinton group of the New 
York survey ; and with the Caradoc formation of England. 

2. — The Upper Silurian. 

3. — The Devonian. 

4. — The Carboniferous. 

5. — The Drift. 

The above classification is intended to be followed in the table cases only, 
the object being to exhibit in these the palaeozoic fauna of the Province unin- 
terrupted by those breaks in the chronological series which do not appear to 
have extended over all Canada. This could not be effected by introducing and 
following rigidly the divisions of the New York geologists, because in the east- 
ern extremity of the province several of their groups can only be ascertained 
in a general way, their characteristic fossils being so intermingled that with the 
evidence yet obtained the lines between the formations cannot be drawn with 
desirable certainty. 

In all but the eastern portion, however, the New York system has been 
recognized, and accordingly, in the upright or wall cases, special collections of 
the rocks and fossils of each formation, from the Potsdam sandstone upwards, 
will be placed. 

In the table cases the fauna of each division is to be classified in the ascending 
order, commencing with the Plants in the first case, and proceeding with the 
Zoophyta, Echinodermata, Brachiopoda, Acephala, Gasteropoda, Cephalopoda, 
and ending with the Articulata in the last case appropriated to the group. A 
stratigrapkical and zoological arrangement will thus be effected. 

In the cases, each specimen is to be mounted on an oblong block of plaster 
of Paris, bearing a printed label giving the generic and specific name of the 
fossil, the name of the acknowledged author of the species, the locality where 
collected, the formation, and the initials of the collector, being an officer of the 
survey, or the name in fiill when the collector is not attached to the commission. 
In making the block the specimen is impressed in it before the plaster becomes 
hard, it is then removed and the block is afterwards dressed, dried and painted ; 
it is then put in its proper situation in the case, and the fossil placed in the 
cavity previously formed by itself. The Lower Silurian division is already 
nearly arranged, and the Upper well advanced. 

The classification upon the third floor is founded principally on the new facts 
brought to light by the survey of Anticosti. Mr. Richardson, as will be seenjby 
his Report, has ascertained that the island consists of a deposit of argillaceous 
limestone 2300 feet in thickness, regularly stratified in nearly horizontal and 
perfectly conformable beds. All the facts tend to shew that these strata were 
accumulated in a quiet sea, in uninterrupted succession during that period in 
which the upper part of the Hudson River group, the Oneida conglomerate, 
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the Medina sandstone, and the Clinton group were in the course of being 
deposited in that part of the palaeozoic ocean now constituting the State of 
New York, and some of the countries adjacent. If this view be correct, then 
the Anticosti rocks become highly interesting, because they give us in great per- 
fection, a fauna hitherto unknown to the Palaeontology of North America. 
When the great thickness of the rocks between the Hudson River and Clinton 
groups is considered, it becomes evident that a vast period of time must have pass- 
ed away during their deposition ; and yet as the Oneida conglomerate is unfossil- 
iferous, and the Medina sandstone has yielded but a few inconspicuous species, we 
have been almost wholly without the means of ascertaining the natural history of 
the American seas of that epoch. The fossils of the middle portion of the rocks 
of Anticosti fill this blank exactly, and furnish us with the materials for con- 
necting the Hudson River group with the Clinton, by beds of passage contain- 
ing some of the characteristic fossils of both formations, associated with many 
new species which do not occur in either. 

These fossils have not yet been thoroughly examined, and consequently in 
the following lists only those that can be clearly recognized as being of described 
species will be given. Some of the new forms are characterized in the latter 
part of this Report, but many others must remain until they can be compared 
with well authenticated European specimens. 

Divisions A and B. 

In the lower 960 feet, consisting of Divisions A and B of Mr. Richardson's Re- 
port, the fossils that are of known species belong either to the Hudson River 
group or to the formations below, such as the Trenton limestone. The only 
exceptions are Heliolites megastoma, Caterupora escharoides, and Favosites favosa, 
not hitherto considered as Lower Silurian on this continent. They are accord- 
ing to the nomenclature of the Palsentology of New York : — 

Chatties hjcoperdon> branched variety, 

Heliolites megastoma, 

Caknipora escharoides, 

Favosites favosa j 

LepUzna sericea, 

Strophomena planumbona, 

alternata, 

Orthis testudinaria, 

— subquadrata, 
Ambonychia radiata, 
Murchisoma gracilis, 
Pleurotomaria lenticularis, 

— umtnlicata, 
Conularia Trentonensis, 
Calymene Blumenbachii, 
Ceraurus pleurexanthemiis, 

Associated with these are a number of new species, among which are several 
remarkable cephalopods, such as Nautilus Herades, Gyroceras or Lituites magm** 
ficwrn, and Ascoceras Canadense, to be described hereafter in this Report. About 
230 feet above the base, occur the tracks mentioned by Mr. Richardson, 
which, from all the evidence yet obtained, appear to be confined to a single 
bed. Catenipora escharoides is met with at 430 feet from the base, Favosites favosa 
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and Heliolites megastoma at 511 feet. A coral, either Fawsites gothlandica or a 
closely allied species, is plentiful throughout ; and also upwards, through divi- 
sions C, D, E, and F. The singular tree like fossils (Beatricea) first occur at 
Wreck Point, 430 feet from the base, and at numerous localities for more than 
1300 feet above. The general aspect of the fossils is that of the Lower 
Silurian, and as Ambonychia radiata is common, associated with great numbers 
of a beautiful little species of Cyrtolites, very like C. ornatus, but smaller, it 
N appears very probable that these divisions are a portion of the Hudson River 
group. At the same time the genera Catempora, Favorites and Ascoceras, indicate 
an approach to the Upper Silurian. 

Division C 

At Junction Cliff, 960 feet above the base, we find three additional Upper 
Silurian species, Leptiena subplana, Strophomena depressa, and Atrypa ncwiformis. 
The described fossils at this locality and in the next 300 feet, (the thickness of 
Division C) are : — 

Chatetes lycoperdon, 
Catenipora escharoides, 
LepUzna sericea, 

stibplana, 

Strophomena akernata, 

depressa, 

Orthis lynx, 

testudinaria, 

Orthisina Verneuilli, 
Atrypa naviformis, 
Ambonychia radiata, 
Pleurotomaria kntiadaris, 
BeUerophon bilobatus, 
Calymene Blumenbachii. 

In this list there are three species, O. lynx, O. VemeuUli, B. bilobatus, (the first 
and second in great perfection) not yet collected in the two divisions below, 
although no doubt they occur there. About one third of the new species in the 
divisions A and B are found in C, the others do not appear any more, and pro- 
bably become extinct. Of the known species 9 out of 14 occur in the divisions 
A and B ; the same species of Favosites and Beatricea are found in great force, 
and these two alone are almost sufficient to shew that there was no break in the 
column of organic life at this place. I also think I can recognize here several 
other Upper Silurian species, such as Heliolites interstincta, Propora tvbuUaa, and 
Leptana transversalis. The most striking new form is the species I have called 
Pentamerus reversus, which occurs very abundantly and well preserved in the 
vicinity of Junction Cliff. 

Division D. 

In division D the fossils, although numerous, are not so well preserved as in 
those below ; those determined are : — 

ChcUetes ly coper don, 
Catenipora escharoides, 
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Stromatopora concentrica, 
Lept&na altemata, 

subplana, 

Atrypa congesta, 

reticularis, 

Murchisonia gracilis f 
Calymene Blumenbachii. 

There are several other species which occur in Divisions A, B and C, includ- 
ing the Favoskes and Beatricea. At Becscie River Bay, 1265 feet above the 
b.rse, occurs Pentamerus Barrandi of this Report, a species resembling P. boreaUs, 
but which I am inclined at present to classify as a new form. Many of the 
beds, through a thickness of 100 feet are packed full of this fossil. At the 
top of the formation there are several new species of corals, apparently in great 
abundance. 

Division E. 

The highest rocks of the last division are 1692 feet above the base of division 
A., and then succeeds an interval of 27 feet in which no fossils were collected, 
the measures being concealed. Division E, consisting of 540 feet in thick- 
ness of limestone, immediately follows. 

There are qJ>out sixty species of fossils in Division E., of which the describ- 
ed forms are : — 

Chatetes lycoperdon, 
Catenipora escharoides, 
Favosites favosa, 
Zaphrentis bilateralis, 
Orthis lynx, 

elegantula, 

flabellulum, 

Leptcena subplana, 

transversalis, 

profunda, 

Strophomena alternata, 

depressa, 

Atrypa reticularis, 

congesta, 

plicatula, 

— — hemispherica, 

naviformis 

Spirifer radiatus, 
Pentamerus obhngus, 
Murchisonia subulata, 
Cyclonema cancellata, 
Platyostoma hemispherica, 
Calymene Blumenbachii, 
Bumastes Barriensis ? 

In this list there are twenty-four species, of which all except these four Favosites 
favosa, Orthis flabeUulum, LegUma transversalis and Platyostoma hemispherica, belong 
to the Clinton group. It is probable that many of the other species are also 
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known, at least some of them appear to me to be the same as those figured in 
various works ; but it will require further examination to decide this. For 
instance, there are two large species of Pentamerus, very like P. lyratus and P. 
lens, atrilobite scarcely distinguishable from Encrinvrus punctatus, a Heliolites like 
H. Murchisoni, &c; Pentamertts oblongus occupies the upper 150 feet of the division 
in great abundance ; but the two species of the divisions, C and D, P. reverses, 
and P. Barrandi have not been seen here at all. 

About twenty out of the sixty species are found in the lower divisions, and of 
these the following twelve are described : — 

Cfuztctes lycoperdon, Catenipora eschar oides, Favorites favosa, Orthis lynx, Leptcena 
subplana, Strophomena altcrnata, S. depressa, Atrypa reticularis, A. naviformis, 
A. congesta, Calymene, Blumenbachii, Murchisonia stibulata. 

Atrypa reticularis is not found in the lower divisions A, B and C, but at a locali- 
ty three miles west of Jupiter Eiver, in beds about 130 feet below the top of 
division D, it occurs plentifully, and thence passes into E, where it is very 
abundant. 

Division F. 

These are the highest rocks in Anticosti and consist of white limestones crowded 
with the remains of several large crinoids, but with few species of the other 
orders of organic remains. They contain Atrypa reticularis in abundance, and 
also numerous fragments of Bumastes Barriensis, with some corals, and appear 
to be a continuation of division E., with a change in the lithologicai character 
of the rock. The thickness is about 70 feet. 

The divisions C, D, E and F constitute a series of deposits to which it is pro- 
posed for the present in the arrangement of the measures to give the name oi the 
Anticosti group. Taking the whole of the Anticosti rocks together, it will be 
seen by reference to the foregoing lists of fossils that the lower portion is most 
probably the equivalent of the Hudson's River group, while the upper contains 
the characteristic species of the Clinton. The middle portion cannot be classified 
as either Clinton or Hudson River, and yet it contains some species found in 
the one or the other, or in both. Stratigraphically, it occupies the position of the 
Oneida conglomerate and Medina sandstones, and is no doubt of the same age. 
In the Oneida conglomerate no fossils have been found, and of the twenty-one 
species figured by Professor Hall as occurring in the Medina sandstone, not one has 
been recognized among those produced at Anticosti. If these several deposits 
therefore be of the same age, then it follows that in the seas of the State of New 
York there existed circumstances unfavorable to the existence of marine life, 
while further east the waters were stocked with an abundant fauna. 

NEW SPECIES OF FOSSILS FROM THE SILUREAN ROCKS 

OF CANADA. 

The following descriptions of some of the new species of fossils in the 
museum of the Survey include several Cystidea published in the Canadian Journal 
at Toronto, in 1854. It is thought advisable to include them in this Report 
with the other new forms since discovered, in order to furnish a complete 
synopsis of all the species of this type of the echinoder mata in the collection. 
I beg that these descriptions may be considered as merely provisional, and that 
I may soon have an opportunity of republishing them with good figures. 
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Sub-Iringdom, Radiata ; Class, Echinodermata ; 

Order, Crinoidea. 

Genus Glyptocrinus. — Hall. 

Generic Characters. — Cup pyriform, or sub-globular; pelvis of five hexagonal 
or pentagonal plates, alternating above which are five primary rays, each gup- 
porting upon its third plate two secondary rays, partly included in the general 
test otthe body ; four oi the spaces between the primary rays hold six interradial 
plates ; the fifth space six or more interradials ; above these and between the 
secondary radials a number of smaller plates ; free rays articulated in two series 
and pinnulated ; column round or sub-pentagonal, composed of thin joints with 
numerous larger and thicker ones at variable distances. 

The plates of the species of this genus are flat, thin and either smooth or 
ornamented with radiating ridges, striae or raised margins; the large joints of 
the columns are often nodulose. In the Black River and Trenton limestones in 
Canada, the remains of several species are exceedingly abundant, but usually 
reduced to mere fragments of the plates and column. At the city of Ottawa 
where these rocks are exposed on a targe scale, three of the species hereinafter 
described, G. prisons, G. ramtdosus and Gf. marginatus, appear to be more com- 
mon than at any other locality yet examined. The heads are frequently found 
there in a fragmentary state, but good specimens are rare. G. priscus is the only 
head collected in the black River limestone, but it also occurs in the Trenton. 
I have met with Gf. lacunosus near the top of the Trenton limestone only. Gf. 
ornatus is found about the middle of the deposit, rather common, and in fewer 
numbers upwards to the Utica slate. There is a sixth species which also occurs 
at Ottawa, but is only known by its very characteristic sub-pentagonal column. 

Glyptocrinus priscus. 

Description. — The cup of this species is pretty regularly oval, covered with 
smooth plates and surmounted by ten long undivided fingers or free rays, which 
are densely fringed with two rows of pinnules. A strong rounded carina or 
ridge, runs up each of the primary rays, and dividing into two upon the centre of 
the third plate, sends a branch up each of the secondary rays to the base of the 
fingers ; the carinas are also divided upon each of the pelvic plates, and coalesce 
into one on the centres of the first primary radial plates ; in the large interradial 
space a sixth ridge ascends to the top of the cup ; dividing the space into two 
parts about equal, it bifurcates below on the centre of the large interradial, one 
branch proceeding to the centre of each of the two contiguous firet primary radial 
plates. The pelvic plates are of a moderate size, but the basal plates of the pri- 
mary rays are large, broad and in contact with each other by their upright lateral 
margins. The joints of the free rays are very thin and closely set. The rays are 
also rather broadly rounded on the back. As to the column, the only perfect 
head in the collection has but a single joint attached to its base, but the columns 
found associated with it and also those which have been observed in the Trenton 
limestone at Ottawa, along with the fragments of the heads of individuals of this 
species, are ronnd with the large joints rather thick and rather nodulose. I think 
this species grew to a very large size ; but the evidence is not sufficient to con- 
nect positively the small specimen examined with the large ten-fingered fragments 
found in the Trenton limestone. 

Locality and Formation. — One small perfect head collected at the upper 
mouth of the cave at the fourth chute of the Bonnechfere, in the County of Ren- 
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frew, in the Black River limestone. Fragments of the heads and columns ap- 
parently referable to this species are common in the Trenton limestone at 
Ottawa. 

Gltptocrinus ramulosus. 

Description. — The cup of this species very much resembles that of G. prisons. 
It is covered with smooth plates, and the primary and secondary rays are 
strongly keeled, but the base is broader, the pelvic plates smaller in proportion 
to the size of the body, and there are twenty free arms springing from the margin 
instead of ten, as in G. prisons. The arms also are several times bifurcated 
at various distances from the top of the cup, while those of the former species 
remain single to their extremities \ the pinnulee are in two rows, and from 
one fourth to three-fourths of an inch in length ; the ossicula of the arms are very 
thin, and interlock with each other so deeply that each joint seems to extend 
completely across, giving the appearance of but a single series of joints where 
in fact there are two. Near the base of the arms there are about two joints in 
one line, but higher up there are from four to eight in the same length. The 
arms are regularly rounded on the back, and comparatively slender, being 
scarcely more than one line in diameter at the base of the largest specimens. 
In the specimens examined four of the plates of each of the secondary rays are 
included in the general test of the body. The column is round, and at the base 
of the cup the large projecting joints are thin, sharp-edged and crowded close 
together; they gradually become farther apart as the distance from the base of 
the cup increases, until at length they are from one to three lines removed from 
each other. Between these large joints the column is composed of very thin 
plates with crenulated margins, the projecting teeth of one plate fitting into 
the corresponding notches of those in contact with it above and below. The 
edges of the large joints are nodulose, and the column is much larger at the 
base of the cup than at its lower extremity. One specimen tapers from one- 
fourth of an inch to one-eighth in a length of fifteen inches. 

The form of the alimentary canal appears to vary in different parts of the 
same column, being usually more or less star-shaped, but sometimes circular. 
The separate large joints are generally seen in the shape of flattened rings, 
with the outside margin thick and rounded, but thinned down to a sharp edge 
around the perforation of the centre. 

The columns of this species very much resemble those of Schizocrinus nodosus 
(Hall), Pal. of New York, vol. 1, pi. 10 and were always so-called in Canada, 
until a number of specimens were found with the heads attached. The figures 
and description of that species however, given by Professor Hall show that it 
had four plates in the primary rays, and must be therefore not only specifically 
but generically distinct from Gf. ramvlosus. I think that a large proportion of 
those great columns so common in the Trenton limestone on the Ottawa should 
be referred to this species and to G. priscus. Specimens four or five feet in length 
are sometimes seen in the quarries, and some of the crushed heads, including 
the arms, are seven inches in length. 

A highly interesting specimen in the cabinet of Dr. Van Cortlandt of the 
city of Ottawa, consists of the inside of a cup two inches and a-half in length and 
one inch and seven-eighths in diameter, at the base of the free arms. It had 
been completely embedded in the stone, but by some means the body has been 
completely extracted, leaving all the plates lining the cavity in their natural 
position. The impression of a fragment of the column one inch and a-half in 
length from the base of the cup downwards still remains. Each of the plates 
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has a small tubercle in its centre on the inside. The characters of the column 
are precisely those of many of the large ones usually seen without the heads 
attached. If therefore any of these large columns belong to this species, then 
in their advanced age they must have lost their nodulose character, because 
they are smooth instead of nodose, as is the case with the smaller specimens in 
the collection of the Survey which have the heads attached. It appears to 
me that in all the species of Glyptocrinus the columns were ornamented until 
past the middle age, and that afterwards they became plain. 

Glyptocrinus marginatus. 

Description. — The plates of this fine species are all margined by a strong ele- 
vated border, the effect of which is to give to the surface a beautifully re- 
ticulated appearance. The only specimen in the collection is crushed, but 
then the size of the plates near the bottom shows that it had a broad rounded 
base, and that its general form was sub-globular. The large interradial space 
contains ten plates below the level of the base of the secondary rays ; the rays 
are all carinated, and there is also an upright row of small plates in the centre 
of the large interradial space which exhibits a faint keel. Tnere are four or five 
of the secondary radial plates included in the cup. A piece of the column two 
inches and a-hafr in length remains attached, and shows that the large joints at 
the base of the cup of this species were much thicker, and consequently not so 
sharp edged as those occupying a similar position in the other species. 

The length of this cup from the base to the free arms is one inch and a- 
half, and the breadth about the same. The column is four lines in diameter, 
and in the length of two inches and a-half there are twenty-one large joints, 
with the same number of others a little smaller, each situated half-way be- 
tween two of the largest. The arms are not preserved in the specimen. 

This species also grew to a large size and was closely related to both G. 
priscus ana G. ramulosus. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Glyptocrinus ornatus. 

Description. — In the specimens of this species that have been collected the cup 
is broad-oval, the base well rounded but narrower than the upper extremity, 
the rays (as in the other species) are keeled, and there are ten long slender 
undivided free arms as in 6f. priscus. Each of the plates is ornamented with 
five or six sharp ridges which radiate from the centre, thus covering the body 
with numerous stars with triangular interspaces. The column is round, and 
the large joints are thin, sharp edged and distant from each other half-a-line at 
and near the base of the cup in a specimen of the ordinary size. 

Length of the cup in several specimens a little more than half an inch ; dia- 
meter at the base of the free rays about the same ; diameter of column at the 
base of the cup about one line. 

The surface ornament of this species is very like that of G. decadactylus (Hall) 
of the Hudson River group: but there is a very decided difference in the form 
of the columns of the two. Those figured by Professor Hall have the large 
joints very thick and rounded, while in G. ornatus they are exceedingly thin 
and sharp edged ; some of our specimens are very like the figure of Gf. bascdis 
(McCoy), given on page 180 of Sir Roderick Murchison's new work Siluria. In 
Sedgwick and McCoy's British Palaeozoic Rocks, page 57 however, that species 
is described by Professor McCoy as having the pelvic plate immediately 
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below the large interradial space, hexagonal, and supporting upon its upper 
truncated margin the large interradial. In our species all the pelvic plates are 
very small and pentagonal ; to both the English and New York species ours is 
evidently closely allied. 
Locality and Formation. — Upper half of the Trenton limestone, City of Ottawa. 

Glyptocrinus lacunosus. 

Description. — This species is characterized by its very large pelvic plates, one 
of which, that beneath the large interradial space, is hexagonal, ana supports 
upon its upper truncated edge the first interradial. The surface of the body is 
completely covered with small rugose pits and wrinkles ; the rays become tree 
at the second or third secondary radial plate, they divide immediately after be- 
coming free, at least once, pernaps again above, but the specimens ao not shew 
them perfectly above the first subdivision. The body is sub-globular, about 
three-quarters of an inch in length, and the same in breadth. 

The column is round, and when once carefully examined is easily distinguished 
from that of any other species occurring in the Trenton limestone. The large 
joints are proportionally very broad and projecting, while the constrictions 
between them are wide and deep. At the distance of from six to ten inches 
from the base of the cup, the large joints disappear altogether, and the column 
becomes smooth like that of the genus Thysanocrinus (Rhodocrinus); in one 
specimen at the distance of three inches from the base of the cup, the large joints 
are nearly one line in thickness at their edges, and are two lines distant from 
each other ; they are also two and a-haif lines in diameter ; the constricted 
portion of the column between them is scarcely one line. 

Locality arid Formation. — Upper part of the Trenton limestone, City of Ottawa. 

Genus Thysanocrinus (Hall), Rhodocrinus (Miller). 

Generic Characters. — Cup, oval or conical, and of the same structure as Glyp- 
tocrinus, except that there is a series of five plates (sub-radial) alternating above 
the pelvic plates, the arms are of medium length, slender, articulated in two 
series, and fringed with two rows of pinnulae. The column is also the same as 
that of Glyptocrinus near the base of the cup, but a few inches below becomes 
smooth and without the large joints ; it was attached to the bottom by a 
branched root-like base. 

Thysanocrinus (Rhodocrinus) pyriformis. 

Description. — Cup conical or pyriform, the adult specimens about two inches 
in length and one inch and a-half in their greatest diameter, which is near the 
base of the free rays. The pelvic plates are pentagonal, with an obscurely 
rounded ridge across their base ; sub-radials hexagonal, each supporting upon its 
truncated upper margin a large interradial. The firat primary radial on each 
side of the large interradial space is hexagonal, the other three are pentagonal ; 
the second plates in the rays are hexagonal, and the third heptagonal ; each of 
the latter supporting upon its upper sloping edges the bases of two secondary rays, 
which become free at the third or fourth plate, thus furnishing ten arms, which 
divide at not quite one-fourth of an inch from their base, and again at half-an- 
inch ; the full grown arms are again subdivided, some of them once, others 
twice. The arms are comparatively short, not exceeding two inches in length 
in a specimen whose cup measures one inch and a-half in length. The ossicula 
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which constitute the double series of joints of the free rays or arms, are obtusely 
cuneiform, the two rows interlocking with each other so slightly that the 
points of the jointB extend but a short distance across the centre of the back of the 
arm ; there are two ossicula to one line in length in that portion of the arm at 
the base which is situated next the cup, and below the first sub-division; the arm 
here is scarcely one line in. thickness. All the plates are smooth or slightly 
granulated on their surface ; in some of the specimens there is a trace of an 
obscurely elevated margin round the plates, and there is also a broadly rounded 
keel, not very prominent, upon each of the primary and secondary rays. 

The column is round, slender, annulated, with thin but round edged pro- 
jecting joints, for several inches below the bottom of the cup ; it then becomes 
smooth and continues of an uniform size to the base of attachment, which con- 
sists of a number of root-like branches. The annulated portion of the column 
is usually found a little curved, but the smooth cylindrical portion is alwayB 
straight, and in this part there are about ten joints to two lines of the length; 
near the cup there are three or four annulations to two lines. The diameter 
of the columns is from one and a-half to two lines and a-half, and the length 
varies greatly ; one specimen, a very perfect impression of the head, column 
and root, all in their natural connection, measured but seventeen inches iir 
length ; a fragment of the smooth portion of a column still lying in the rock 
measures thirty-seven inches and a-half. At Ottawa, in the upper part of the 
Trenton limestone, there are fragments of smooth round columns, four or five 
lines in diameter, which appear to be a large variety of this species. 

Locality and Formation. — Trenton limestone, City of Ottawa, plentiful ; in the 
upper part of the same formation, around the base of the mountain at Montreal, 
where the columns are rather common. 

Thysanocrinus (Rhodocrinus) microbasalis. 

Description. — The specimens for which the above specific name is proposed 
are about five-eighths of an inch in height, and the same or a little more in 
breadth at the top. They are cup-shaped, and uniformly expanding from the 
narrow pelvis upwards. The pelvic plates are so small that they can onlv be 
well seen when the column is removed. The rays are keeled, and all the plates 
of the body exhibit obscure radiating ridges somewhat similar to those of Glyp- 
tocrinus ornatus, but not so prominent. The column is round, annulated in ite 
upper and smooth in its lower part. I have not seen either the root or the 
arms. 

This species is closely allied to T. pyriformis, but differs in its much smaller 
size, in the comparative minuteness of the pelvic plates, and also in the character 
of the surface. T. pyriformis is a large smooth species, but this one has a surface 
ornamented with stars, only well seen however on good specimens. 

Locality and Formation* — Trenton limestone, City of Ottawa. 

Genus Dendrocrinus (Hall). 

Generic characters. — In this genus there are five pentagonal pelvic plates, and 
alternating above these a series of five subradials, one of which has its superior 
angle truncated, and supports a large interradial. There are five rays alter- 
nating above the sub-radials ; the ray on the left-hand side of the large inter- 
radial has two of its plates entering into the composition of the cup ; this ray I s 
free, from the third joint inclusive, of the other four rays, only the first joint is 
included in the cup. A large and long proboscis rises from the interradial plate. 
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This genus is exactly the same in the composition of the test as Cyatkocrirms 
with the exception of the peculiarity that one of the rays has two of its joints 
contained in tne walls of the cup. In the original description given by Professor 
Hall, (Pal. N. Y., vol. 2, p. 193,) four series of plates are mentioned, including 
five " scarcely visible " plates beneath those which I regard as constituting the 
true pelvis ; they cannot be seen in any of the specimens in the collection of 
the Survey, although at least four of the species are unquestionable congeneric 
with D. longidactylus (Hall). 

I have seen Professor Hall's specimens, and he agrees with me that the ge- 
neric description may be so modified as to receive many species with the same 
structure in other respects, but which do not exhibit the small plates at the 
base. It will be seen by refering to fig. 7, c, plate 42, vol. 2. Pal. of New 
York, that the column of D. longidactylus consists of alternately large and 
small (or thin} joints, and that the latter sometimes consist of five divisions. 
Professor Hall is now of opinion that the small pieces at first regarded as con- 
stituting the true pelvis are not of generic importance, and that they may be 
considered either as one of the quinquepartate thin plates of the column, or as 
a basal series so little developed as not to be of more than specific value. 

It will be recollected by those who have studied the Crinoidea, that a 
similar question relating to the base of Poteriocrinus still remains unsettled; 
Professor Philips and the Messrs. Austin having published that genus with three 
minute plates situated under the three basal plates. 

Dendeocrinus gregarius. 

Description. — Cup, acutely conical, from three to eight lines in length, and 
from two to six lines broad at the greatest diameter, which is at the margin, 
whence to the small pointed base it tapers uniformly with nearly straight 
sides ; pelvic plates, narrow, nearly one-third the height of the cup ; subradials, 
rather more than one-third broader than high ; large interradial, not quite so large 
as the plate on which it stands, broader above than below ; proboscis, for several 
lines above the interradial, nearly as wide as the cup, and composed of nume- 
rous small plates, which appear to be regularly arranged in upright rows ; the 
arms bifurcate once immediately after becoming free, and many times again 
above ; they are very long ana obtusely angular on the back. Below the 
first bifurcation there are about four Joints, and they occupy a length of two lines 
in a specimen where the cup is six lines high and the arms two inches and one- 
fourth long. Their thickness in this part is about half the width of the first 
Srimary radial plates from which they spring, and they a ppear to hold a very 
eep groove on their inside, as the thickness is greater in that direction than it 
is in the other ; the column is round, slender and flexible, slightly enlarging near 
and up to the base of the cup, and composed of alternately thick and thin 
joints, about six of each in a line of the length ; the plates are without 
ornament. 

This species so much resembles D. longidactylus (Hall) of the Niagara group that 
it can scarcely be separated. Tbe principal differences consist in its smaller 
dimensions, and in the absence of the vertical ridges along the proboscis. On 
comparing with the illustrations given in the Palaeontology of New York, it will 
be seen that the second plates of the rays on each side of the proboscis are in 
fig. 1 a, plate 43, broader than those upon which they rest. In our specimens 
the second plate of the left-hand ray is equal to the first ; in the right-hand ray 
it is a great deal less, agreeing in this respect with fig. 7 a, plate 42. The species 
are closely related, and yet I am satisfied they are different. 
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Locality and Formation, — City of Ottawa, in the central part of the Trenton 
limestone. 

DENDROCRINU8 ACUTIDACTYLUS. 

Description. — Cup, small, conical, somewhat pentagonal ; arms, very slender, 
several times sub-divided and excessively sharp on the back ; column, round, 
composed of small nearly globular joints ; length of cup in the specimen examin- 
ed, two lines, breadth at base of free rays the same ; length of free rays, one inch 
and one-eighth ; thickness upon the back below the first sub-division, about one- 
fifth of a line. At three-fourths of an inch below the base of the cup there are 
five joints of the column to one line in length. The two arms visible in the 
specimens bifurcate at the fourth free joint, and three times again at varying 
distances above. Only one side of the specimen can be seen, yet the characters 
of the cup and arms are so similar to those of the last species that there can be 
little doubt of its generic affinities, while the globular joints of the column and 
the thin sharp backed arms are characters sufficient to separate them specific- 
ally. 

Locality and Formation. — Upper part of the Trenton limestone, near the Toll- 
gate, St. Lawrence Street, Montreal. 

Dendrocrinus proboscidiatus. 

Description. — Cup, small, conical sub-pentagonal; proboscis, enormously large 
in proportion to the size of the cup ; column, pentagonal with raised edges along 
the five angles, and with concave faces between, composed of very thin joints, 
twenty-four in the length of two lines ; the arms are thin and sharp on the 
back. In a specimen, the crushed cup of which is three lines in length, there 
is a proboscis attached, sixteen lines m length; the portion seen is of a very 
remarkable structure ; it is composed of four vertical rows of small plates, with 
a strong central keel running up each row, from either side of which projects, 
nearly at right angles, a pair of short ridges to the outer side of each plate, 
giving to the surface the appearance of several small rope ladders side by side, 
as in the rigging of a ship. This peculiar style of ornament is well shewn in 
the figures of D. hngidactylu*, (Hall) Pal. N. Y ., vol. 2, fig 7 a, plate 42, but the 
pattern is somewhat different ; in that species the transverse ridges diverge from 
each other at an angle of about 45 degrees, but in this the divergence is only 
about 20°, producing to the eye a very different effect. 

Locality and Formation. — Upper part of the Trenton limestone, near the Toll- 
gate, St. Lawrence Street, Montreal. 

Dendrocrinus similis. 

Description. — Cup, small, conical and sub-pentagonal ; arms, long, three or four 
times sub-divided, rather broadly rounded on the back, and comparatively 
stouter than those of any of the above described species. Of the two arms 

{reserved in the specimen examined, one remains single for a distance of two 
ines and a-half, and then divides ; there are five joints in the undivided part; 
the other arm shews but two joints in the part below the first bifurcation. 
The column for seven lines below the pelvis is pentagonal, with round edges and 
slightly concave faces ; it is composed of alternately thick and thin joints, nine 
of each in the space of two lines, diameter of column nearly one line ; length of 
arms sixteen lines, and the diameter at the undivided part nearly a line on the 
back. 
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Locality and Formation. — Trenton limestone, City of Ottawa. 

The three last species appear at first sight to be identical, but the moment 
a magnifying glass is brought to bear upon them, their differences become quite 
as apparent as those of the large species. In D. acutidactylus the arms are exceed- 
ingly thin and sharp on the back above the first division like the edge of a 
knife, and the column is circular and composed of round edged joints, which 
at the distance of one-half or three-fourths of an inch become nearly globular. 
In D. proboscidiattis the column at the base of the cup is pentagonal with the 
angles so strongly projecting, and the faces so concave that a single joint has 
the form of a nve-rayed star ; the arms, judging from the fragments seen, were 
▼ery similar to those in D. acutidactylus. 

in D. smilis the column is only different from that of D. proboscidiatus by 
the unequal thickness of the joints, and in being more regularly pentagonal ; 
its faces are only slightly concave, its arms also are five times thicker. 

Dendrocrinus conjugans. 

Description. — In this species the column about one inch below the pelvis, is 
round, smooth, and from half to two-thirds of a line in diameter ; proceeding 
upwards it rapidly enlarges to two or three lines, at the base of the cup, which 
is small, and not much broader at the margin where the arms become free, than 
it is at the bottom ; the pelvic plates are low and broad, the sub-radials twice as 
high, and the arm-bearing plates rather more than two thirds the length of 
these latter ; the arms are half the breadth of the plates on which they stand, 
and broadly rounded on the back ; they all divide at the height of about three 
lines, and again at the same distance above ; there are three or four joints in 
each of the undivided portions. The ray on the left-hand side of the base of 
the proboscis, which in the generic description is said to have two of its plates 
included in the cup, in this species has the second plate free, with the exception 
that it is united on one side to the plates of the proboscis ; it is however nearly 
as broad as the first radial plate upon which it stands, and one-third wider 
than the first free joint of the arm which rests upon it. This character connects 
Dendrocrinus with Cyathocrinus, in which the second joint of the ray in question 
is entirely free. The column as before mentioned is circular, broad at the base 
of the cup, and rapidly diminishing in size for a short distance below ; it is in 
this part smooth, but farther down enlarges again, and is composed of thick 
round-edged compressed spheroidal joints very similar to those of Heterocrinus 
simplex. In one perfect specimen the height of the cup is three lines, the dia- 
meter at base two lines and a-half, and at the margin three lines and a-half ; 
length of the arms to first division three lines and a-half, to second division 
six lines, width of arm to second free joint one line, and of the proboscis the 
same. In another individual this organ is wider than the arm ; in a third spe- 
cimen the arms divide at the fifth joint, but in every other respect it is the 
same as this species, although slightly more slender. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Dendrocrinus angulatus. 

Description. — In this beautiful little crinoid the plates are ornamented with 
radiating ridges similar to those of Glyptocrinus decadactylus. The cup is small, 
conical and pentagonal ; from the centre of each of the rather large sub-radial 
plates, there proceed six strongly elevated ridges ; one to the base of each of the 
arms, one to each of the pelvic plates, and one to each of the adjoining sub- 
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radiate. The arms are very slender, sharp on the back, and at least twice divided ; 
the three joints of the column which remain attached to the specimen are pen- 
tagonal. 

Length of cup three lines, breadth at the margin four lines, diameter of 
column nearly one line. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Dendrocrinus humilis. 

Description. — Cup small, conical ; arms, nearly as broad as the first primary 
radials, divided at the fourth or fifth joints, and again above ; the pelvic plates 
are small, their height about equal to their width, the sub-radials three times 
larger than the pelvic plates; the first primary radials are low and broad; 
column, unknown ; height of cup, two and a-half lines, breadth at the margin, 
the same. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Dendrocrinus latibrachiatus. 

Desaiption. — This species is most closely related to D. humilis, the only differ- 
ence being in the greater breadth and length of the arms, which at the base 
are quite as wide as the first primary radials, and become a little broader above, 
whereas in the other species they become narrower from the base upwards. 
The bottom of the cup is more rounded than in D. humilis, and as the columns 
of both are unknown and as they occur in different formations, they cannot be 
easily identified at present ; the arms are three times divided ; length of cup, three 
lines and a half; of the arms, ten lines. 

Locality and Formation. — Hudson River group, Charleton Point, Anticosti. 

Dendrocrinus rusticus. 

Description. — The base of the cup in this species is broad, like that of D. 
conjugans; the pelvic plates about as high as they are wide, the sub-radials one- 
third higher than the pelvic plates ; the arm- plates a little shorter than the sub- 
radials, and broader than high ; the interradial is about the size of one of the pelvic 
plates, and bears three or four small plates upon its summit ; the column i& round 
at its junction with the pelvic plates, and composed of thin plates, but one 
line and a-half below it becomes pentagonal, with raised rounded edges Mid 
concave faces ; at the distance of two inches below the pelvis there are about 
three joints of equal thickness to one line in breadth ; the arms appear to hare 
been short ; breaath of cup, two lines and a-half in one specimen and three lines 
in another ; height of latter to the top of the interradial, four lines and a-half; 
the whole surface is smooth. The specimens examined are imperfect, but to 
each there are about three inches of the column attached. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Oenus Heterocrine, (Hall.) 

Generic Characters. — The species of this genus are small, and including the 
arms long and nearly cylindrical crinoids. The pelvis is composed of five small 
plates, alternating above which are five elongated rays composed of a variable 
number of joints. They divide immediately on becoming free, and are pin- 
nulated, but as they are nearly always found closed up, specimens in whieh 
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the pinnulae can be seen are rare. Hence the genus was originally defined 
as being without these. 

The new species here described have also an interradial plate between two 
of the rays. 

Heterocrinus simplex, (Hall.) 

Description. — Sub-cylindrical or elongated fusiform, length including the 
rays from one to two inches, diameter at half the length from three to four lines. 
The base of the pelvis in the large specimens is about one line and a-half in dia- 
meter, and the body gradually enlarges to about three lines at that point where the 
rays divide. The diameter above is always greater, the extent depending upon 
the amount of expansion of the rays in the particular specimen examined. 
The pelvic plates are scarcely a line in height, the length ot tin undivided por- 
tions of the rays in the large individuals is about three lines. The ray on the 
right side of the interradial plates consists of three joints, the first equal in 
length to the other two, and with one of its angles truncated where it U in 
contact with the interradial. The ray on the left side of the interradial has 
four joints, the second being the longest, and having one of its SUgleg truncated 
to support the interradials. 

The other three appear to consist each of four equal joints. The u^iper 
joint of each ray is pentagonal, and supports two secondary rays, which continue 
single to their extremities. The interradial is oblong, higher than wide, live- 
sided, two of the sides meeting to form an obtusely pointed lower extremity, 
which rests wedge-like between the truncated angles of the first joint of the my 
upon the left, and the second joint of the ray on the right j its upper aide is 
horizontal and supports another plate which is probably the base of a proboscis. 
The secondary rays, ten in number, consist each of a series of oblong quad- 
rangular joints usually one line in length and two-thirds of a line in breadth, 

There is a row of long pinnulae upon each of the inner margins of each ray, 
they rise upwards nearly parallel with the rays instead of projecting at nearly 
right angles as in other species. The column is round and smooth at the base of 
the pelvis, below which it tapers and becomes very slender at the distance of 
one or two inches, then slightly larger and composed of comprised globular 
joints, the rounded edges of which to the eye present a bead-likti appearance. 
The longest column seen with the head attached was fifteen inches, ami as it was 
broken off below, it had been probably several inches longer. The diameter is 
usually somewhat less than a line, and there are about seven joint* of equal size 
to two lines in length. The smooth slender upper portion of the column near 
the base of the cup is generally half a-line or a little more in diameter, ex- 
panding to twice or three times this size at the pelvis. 

Locality and Formation. — Trenton limestone, Ottawa and Montreal. 

I had drawn up the description of our Canadian specimens as above, under 
the impression that they were of a species different from that of the Hudson 
River Group. But having since seen Professor Hall's collection, I now believe 
that ours are identical. The original specimen figured in the Palaeontology of 
New York is imperfect, and consequently it was described without noticing 
the interradial, and also as having a pentagonal column. The species is abundant 
in the Trenton limestone in Canada, and therefore it is thought advisable to 
publish the above description, which contains a more full account of its cha- 
racters. Should, however, it hereafter be found that ours is different from the 
Hudson River species, I beg that it may be called H. Canadensis, the name I had 
given to it previous to examining Professor Hail's specimens. 
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HETEROCBINU8 TENUIS. 

Description. — Much smaller than H. simplex; arms long, very slender, and 
several times divided ; column very obscurely pentagonal, composed of sub- 
globular joints; proboscis extending nearly to the apices of the arms; length, 
including the arms, from ten to sixteen lines; without the arms, one and 
a-half to two and a-half lines ; diameter at base of arms, about two lines; 
of column, at base of pelvis, half-a-line. 

It is not certain that this species should be referred to the genus Heterocrinus. 
The plates of all the specimens in the collection are so closely united that 
their number and arrangement cannot be satisfactorily made out. The weight 
of the evidence is in favor of the genus under which I have placed it. The 
species, when several times attentively examined, is easily distinguished from 
H. simplex. In that species the column, for a short distance below the cup, 
is smooth and slender, and it enlarges suddenly from a few lines below, until it 
forms rather a broad base for the pelvis to stand upon. But in H. tenuis the 
column continues moniliform to the base of the cup and without enlarging, 
but on the contrary is rather less in diameter at the point of contact than it is 
below. In one specimen there are forty-two joints m the first nine lines from 
the pelvis, and some irregularities in the size can be seen. They are thinner near 
the cup, and gradually become thicker, so that at two inches from the pelvis 
there are only sixteen in half-an-inch. The arms, although much more slender 
than those of H. simplex, usually lie folded together, or but slightly separated. 

Locality and Formation. — Trenton limestone, Ottawa and Montreal. 

Genus Htbockinus, (new genus.) 

Generic Characters. — Cup pyriform, or sub-globular, more protuberant upon 
•ne side than on the other; pelvic plates five, pentagonal, alternating above 
which are five large plates, four bearing free arms, and the fifth supporting upon 
its upper sloping sides two plates, one of which is an interradiai, the other an 
arm-plate supporting the fifth free ray. The columns of the two species known 
are round and short. The generic name is from the Greek hubos, hump-backed. 

Hybocrinus conicus. 

Description. — In this species the cup is conical, with slightly ventricose sides ; 
the base narrow, and the arms long and undivided ; plates smooth ; height of 
cup thirteen lines from the base of the pelvis on the large side to the upper margin 
of the interradiai ; height of the opposite side nine lines ; length oi the arms 
three inches ; the pelvic plates occupy more than one-half the height on the 
large side, and about one-half on the others; the arms are one line and a-half 
in width, and broadly rounded on the back ; composed of a single series of 
joints, each one line in length ; on their insides the ambulacral grooves are mar- 
gined by rows of small plates resembling those upon the arms of some of the 
Cystidea (Pleurocystites), about five of those plates to one joint of the arm. 
The column is round and smooth, consisting of very thin joints, ten to one line. 
The mode of attachment to the bottom was by a broaa button-shaped base. 
Length of column in the largest specimen seen, one and three-quarter inches. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Hybocrinus tumidus. 

Description. — Smaller than H. conicus, sub-globular, the plates tumid to 
their centres ; column, slender and round, composed of thin joints, and tapering 
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towards the base; surface of the plates, obscurely granular; length of cup, 
six lines ; breadth at margin, about eight lines ; arms, one line broad upon the 
back, composed of joints one line in length. Although about twenty heads of 
this species iiave been collected, none of them are quite perfect, but they all are 
smaller and of a different form from H. conicus. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Genus Carabocrinus (new genus). 

Generic Chaixtcters. — Cup, globular ; pelvic plates, five, four of them penta- 
gonal, and the fifth hexagonal ; sub-radials, five, four large, hexagonal, and one 
small and pentagonal. The series of sub-radials is divided on one side by a 
large interradial, which is supported upon the hexagonal pelvic plate. The 
arm-plates or first primary radials are also five, and of these, three alternate 
regularly above four of the sub-radials ; the fourth rests partly upon one of the 
sub-radials and partly upon the large interradial of the secona series ; the fifth 
is supported in part by the heptagonal sub-radial, and partly by a plate which 
stands upon the small pentagonal sub-radial ; the fourth and fifth arm-plates 
are separated by a second interradial, supported by that which stands upon the 
hexagonal pelvic plates. 

Upon the summit five calycinal ambulacral grooves radiate from the centre 
(where there appears to be an aperture) to the bases of the arms ; the mouth is 
situated in the margin over the interradial plates ; there is a small aperture, sur- 
rounded by an elevated border half-way between the mouth and the centre. 

This genus is distinguished from Cycuhocrinus and Poteriocrinus by the deptk 
to which its interradial plates descend. In the genera cited they are always 
situated above the sub-radials, but in Carabocrinus one of them stands upon one 
of the pelvic plates. I refer all the specimens to one species. The generic name 
is from the Greek Tcarabos y a crab. 

Carabocrinus radiatus. 

Description. — Cup, globose, rather broader at the margin than it is high ; 
base, broadly rounded, covered with strong rounded ridges which radiate from 
the centres of the plates ; arms, short, three times divided ; column, round and 
slender, composed of alternately projecting thin joints. From the centre of 
each sub-radial plate two principal ridges ascend diagonally to the bases of 
the two arms on both sides; two others radiate to the centres of the two sub- 
radials on either side, and thus a series of triangles is formed round the upper 
half of the cup. In a similar manner ridges extend from the centres of the sub- 
radials to the centres of the pelvic plates, thus constituting another set of trian- 
gles in the lower half. Within each triangle, both in the upper and lower 
halves, are contained two or three smaller triangles, one within the other. In 
consequence of this arrangement, the ridges appear to radiate in groups of 
three or four. 

Each arm-plate supports in its centre a small but stout pentagonal second 
radial plate; from the upper sloping edges of which spring two short round arms, 
which divide again at the second joint ; these branches are again divided once 
or twice above. Height of the largest specimen, one inch ; diameter at half 
the height, fourteen lines. Specimens are in the collection of all sizes, from 
three lines to twelve in diameter. 

Locality and Formation. — Trenton limestone, City of Ottawa. 
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Genus Cleiocrinus, (new genus.) 

Generic Characters. — Cup, large, conical or pyriform ; pelvic plates, five ; 
rays, five, alternating with the pelvic plates ; the third plate of each ray is pen- 
tagonal and bears two secondary rays, which are several times divided above. 
Between two of the rays a single vertical series of interradial plates extends 
from the pelvis to the margin of the cup. The interradials and rays are all 
firmly ancnylosed together by their lateral margins up to the height of the 
fifth or sixth sub-division. The column is pentagonal in the species known. 

This genus has the structure of a Pentacrinus, with numerously divided arms 
all soldered together in the walls of the cup. 

Cleiocrinus reoius. 

Description.— Cup, elongate, conical, gradually expanding from the base 
vntil near the top, where it is slightly contracted. The margin supports about 
forty lone , very slender, tentaculated free rays. At first sight there appear to be 
ten small pelvic plates, but upon examination five of these are found to be 
the first plates of the five rays which rest immediately upon the upper joint of 
the column ; the other five are the true pelvic plates ; four of them are penta- 
gonal, and the fifth, which supports the column of interradials, is nearly 
square ; height of each pelvic plate, one line ; breadth, the same ; the small 
radial plates which rest on the column between the pelvic plates are a little 
broader than these latter, but not so high ; the column is pentagonal, and the 
pelvic plates are placed upon the angles of the upper joints, while the bases 
of the rays are situated upon the straight edges ; there are about two joints 
of the column to one line, and they are alternately thicker and thinner ; the 
tolumn near the lower extremity becomes round and suddenly expands into a 
broad base of attachment. 

The surface of the cup is nearly smooth, only varied by obscure vertical 
rounded ridges along the centres of the rays and of their sub-divisions. 

Length of cup, one inch and three-fourths ; breadth near the margin, about 
•ne inch ; diameter of column, from two to four lines. Nearly all the large pen- 
tagonal columns in the Trenton limestone at the City of Ottawa belong to this 
species. 

Locality. — Trenton limestone, Ottawa. 

Genus Lecanocrinus. 

Generic Characters. — In this genus there are three pelvic plates, one of 
them pentagonal and the other two hexagonal ; in the second series there are 
five sub-radial plates, two of which are supported by the two hexagonal pelvic 
plates, while the other three alternate with tnese latter. Alternating above the 
sub-radials are five primary rays of three joints each, and above these, ten secon- 
dary rays ; some of the species have several small interradial plates in one or 
more of the divisions between the primary rays. 

Lecanocrinus eleoans. 

Description. — Cup, small, conical, three lines in height from the base of the 
pelvis to the upper margin pf the first primary radial plate, at which level the 
breadth is also about three lines ; the breadth of the pelvis is one line and a-hatf, 
and the top of the column scarcely less ; the first primary radials are a little broad- 
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er than high, and rendered slightly heptagonal by the truncation of their upper 
lateral angles ; the second primary radials are narrower and quadrangular, or ob- 
scurely hexagonal ; the third are pentagonal ; the length of ea^h is about a line and 
a-half; the third in each of the three rays exposed in the only specimen seen, 
rapports two secondary rays of five joints each, and then divides into two tertiary 
rays ; these latter are agam divided ; the rays above the fourth division are arti- 
culated in two series ; between the primary rays are several small interradials. 
The column is circular, with round-edged joints, from four to six in one line ; 
length of ray from the base of first primary radial to the extremities, one inch 
and one-fourth. 
Locality and Formation. — Trenton limestone, City of Ottawa. 

Lecanocrinus kevis. 

Description. — This species is shorter than the preceding, and has only four 
joints instead of five in the secondary rays ; the upper part of the column is 
round and smooth. In other respects there is much resemblance between the 
two, but still I think them distinct. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Genus Porocrinus, (new genus.) 

Generic Characters. — Cup composed of three series of plates, with one or 
more small interradials on one side, and with a number of poriferous areas similar 
to the pectinated rhombs of the Cystidea. 

In this genus there are five pelvic plates, five sub-radials, and five first 
primary radials alternating with each other, as in Poteriocrinusj CycUhocrinus y and 
other allied genera. The principal new character upon which the genus is 
founded consists in the presence of poriferous areas. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

POROCRINUS CONICUS. 

Description. — Cup, one line and a-half in diameter at the base, and gradually 
enlarging, with slightly ventricose sides, to the width of five lines at the margin ; 
height, seven lines ; pelvic plates narrow, nearly two lines high ; sub-radials, three 
lines in height ; first primary radials, about two lines and a-half & height and 
breadth ; all the plates smooth ; column, circular, smooth, and suddenly enlarged 
near and up to the base of the cup, composed of very thin joints ; free rays, long, 
slender and single to their extremities ; they are about half-a-line in thickness, 
and appear to be composed of a single series of joints. Only about one inch in 
length of the column next the base has been seen. 

In this species there exists a number of poriferous areas resembling the 
pectinated rhombs of the Cystidea in their structure, and probably adapted 
to the performance of the same functions. Their forms and position are how- 
ever somewhat different from those of any known cystidean. In fossils of the 
latter order these organs consist of two parts, one situated upon each of two 
contiguous plates, but in this crinoid, each is so placed that it occupies the angles 
of three plates. Their form is that of an equilateral spherical triangle, and their 
«ze about one line in diameter. There are five situated at the apices of the five 
pelvic plates, five at the lower angles of the arm-plates, five at the apices of the 
sub-radials and five between the arm-plates on the margin of the cup. There 
are also two or three small ones at the angles of the interradials, in all twenty- 
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two or twenty-three. The pores consist of fine elongated parallel slits, which 
appear to penetrate through the plates ; they are not at right angles to the 
margin of the plates as in the Cystideae, but oblique. 

The central pore of each division divides the angle into two equal portions, 
and all the other pores upon the plate are parallel to this central one ; conse- 
quently in each area they have three directions at which they are at right angles 
to the sides of the triangular space in which they are situated, but oblique with 
respect to the margins of the plates. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Order Cystidre. 
Genus Glyptocystites. 

Generic characters. — Body elongate, cylindrical ; test composed of four series 
of plates, of which there are four in the basal, and five in each of the second, 
third, fourth and fifth series; three of the basal plates are pentagonal, the 
fourth hexagonal ; ovarian aperture in the only species in which it has been seen, 
situated in the lower half of the body, without a valvular apparatus ; in the 
summit a small oral orifice from which radiate several calycinal ambulacral 
grooves which are continued upon the arms ; more than three pectinated rhombs; 
column short and tapering to a point at its lower extremity. 

This genus is so closely allied to Echirw-encrinites that I have had much doubt 
as to the propriety of retaining it. The principal differences are, that while the 
European genus has an oval or sub-globular body, and only three pectinated 
rhombs, Glyptocystites has an elongated cylindrical body covered with rhombs, 
some of them of a large size. The genus was proposed and published by me 
in the Canadian Journal in 1854, as G. midtiporus, the only species then known, 
which, on account of the arms extending down the sides to the base, the great 
number of the rhombs, and the somewhat irregular arrangement of the plates, 
appeared to be well separated from Echiruhcncrinites. 

Glyptocystites multiporus. 

(G. multipora t — Canadian Journal, vol. 2, p. 215.) 

Description. — One inch in length, five lines in diameter, cylindrical, obscurely 
five-sided, round at the apex, abruptly truncated at the base ; ovarian aj>erture 
large, oval ; without valves ; arms nve, four of them extending down the sides to 
the base, the fifth two or three lines in length ; thirteen pectinated rhombs ; 
column short, tapering to a point, composed of alternately wide and narrow joints, 
the former projecting and striated upon their external edges. 

In this species the basal and second series of plates are pretty regular, but 
the third series contains two plates which are very small in proportion to the 
others, an irregularity compensated by a corresponding enlargement of two of 
the plates of the fourth series. The whole of the upper half of the teat, in 
consequence of this disproportion in the size of these plates presents very little 
of order in its structure, and cannot be very well described without the aid of 
figures. 

The distribution of the pectinated rhombs is as follows : — 

If we regard the side containing the ovarian aperture as the posterior aspect 
of the fossil, then the side opposite would be anterior, and the spaces between, 
the right and left sides. 
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On the posterior side there are two rhombs, a small one situated just below 
the ovarian aperture towards the side, and a large one above, which extends I 
from the ovarian aperture nearly to the apex. 

On the left side there are two: a small one near the apex, and a large one 
below but nearly altogether in the upper hall of the fossil. 

On the anterior side there are four, two at fie base, one half of each being 
on the basal plate of this side, and the other half on the contiguous plate of the 
second series ; a third very small rhomb is situated between the two small plates 
of the third series, and a fourth very large one divided between the two large 
plates of the fourth series. 

On the right side there are five, a large one next the ovarian aperture, and 
at its upper angle another which extends across the side sloping a little down- 
wards, with a third which rises nearly perpendicularly from the anterior angle 
•f the second one ; below these there is a naif-rhomb, and above the large one 
first mentioned in this division a very small rhomb only seen in perfect specimens. 

In the centre of the apex there is a small aperture, from which a narrow 
calycinal ambulacral groove extends in each direction towards the anterior and 
posterior sides for about one line, and then branches into the four arms which 
continue down to the base ; it also sends down a short branch two or three lines 
into the right side, thus forming the fifth or short arm. These grooves in the 
perfect specimens are bordered on the apex and for a short distance down the 
sides, by minute marginal plates which interlock and close the grooves entirely. 
In the original description given in the Canadian Journal, I described these as 
constituting a valvular apparatus closing the mouth, but I now think them to 
be simply the marginal plates of the ambulacral grooves of the arms. On the 
left side there is situated a minute pore in the centre of a small protuberance 
near the apex. 

The long arms were provided with small slender pinnulae, six or seven on 
each side. 

Locality and Formation. — This species has been found in the Trenton limestone 
at Ottawa, Montreal and Beauport. 

Gltptocystites logani. 

Description.— Length of large specimens one inch and a-fourth ; diameter eight 
lines ; cylindrical, obscurely five-sided, abruptly truncated at the summit ; base 
slightly rounded ; each plate ornamented with from three to seven exceedingly 
elevated, somewhat thin, sharp ridges, which radiate from the centre to the sides ; 
spaces between the ridges smooth or very minutely striated ; calycinal ambulacral 
grooves, extending only to the angles of the truncated apex, bordered by marginal 
plates and furnished near their extremities each with several small free arms 
or stout pinnulae articulated in two series ; there are about twelve or fifteen 
conspicuous pectinated rhombs. The ovarian aperture has not yet been ob- 
served; the column is short, strongly annulated and tapering to a point at its 
lower extremities. It is both pentagonal and circular, and presents a very 
remarkable character in the fact that the angles of the pentagonal joints form 
five spiral lines round the column throughout its length. The large joints which 
constitute the annulations of the column are the circular ones, and those be- 
tween, the pentagonal. 

The detached plates of this magnificent species can be readily distinguished 
from those of any other crinoid or cystidean of the Trenton limestone by the 
peculiar star-like appearance produced by the very elevated sharp, and thin radi- 
ating ridges with which their surfaces are ornamented. Although a number ef 



159 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



the bodies, many of them with the column attached, have been collected, yet 
none of them show clearly that side in which the ovarian aperture is situated. 
The plates are more regularly alternating than in G. multiporus. This species 
cannot be identified with the Echina-encrinites ancuinqformis, figured by Professor 
Hall on plate 29, vol. 1, Pal. of New York. By referring to that work it will 
be seen that all the plates of that species are strongly striated with radiating 
ridges, (see the two figures 4 d and also 4 f,) while in our species they are quite 
smooth, or only marked with very minute fines ; and these, when they can be 
seen, are in a direction at right angles to that of the striae upon the New York 
c pecimens. Professor Hall's figures do not exhibit any pectinated rhombs, and 
further, by figure 4 c, it is shown that the base of E. ajiatinaformis is composed 
of two pentagonal and two quadrangular plates; ours has three pentagonal Mid 
one hexagonal basal plate. 

Locality and Formation. — Trenton limestone, Island of Montreal; plates in 
an excellent state of preservation are very abundant in the upper part of the 
formation. I beg to dedicate this species to the discoverer. 

Gltptocystites fobbesi. 

Description.-*— The body of this species, judging from the fragments in the 
collection, is about two inches in length and three-fourths of an inch in diameter. 
The character of its surface is such that detached plates may be distinguished 
at a glance from those of either of the two preceding species, being larger, thicker 
and more profusely ornamented. When perfect, these plates are somewhat con- 
vex, and covered with radiating ridges which are crossed at right angles by 
coarse striae. There is usually one strong ridge extending from each side of the 

{date to the centre, and several shorter ones parallel with these. Those of the 
atter class which are nearest the larger ridges are the longest, and the others 
decrease in length in proportion as they are distant from it. From each angle of 
the plates there is a small sharp ridge extending to the centre. The transverse 
striae run parallel with the margins of the plates. The large ridges are sharp 
edged but broad at their bases. There are usually seven or eight of the trans- 
verse striae to one line ; some of the largest plates are eight lines in length, and 
nearly as much in breadth, showing that the perfect specimens were about tw# 
inches long. 

One specimen consisting of the column and a part of the basal and second 
series of plates, shows the remains of the pectinated rhombs at the base of the 
anterior side, characteristic of this genus. The portions of the rhombs shown 
by the detached plates indicate that the pores were much shorter in proportion 
to the size of the plates than in G. multiporus and G. Logani. The column is 
simulated, about two inches long, and tapering to a point. This cystidean being 
from the Chazy limestone, is the most ancient species known on this conti- 
nent. I beg to dedicate it to the late accomplished naturalist, Professor Edward 
Forbes. 
Locality md Formation. — Chazy limestone, Caughnawaga. 

Gam PleubocystiteS. 

(Canadian Journal, vol. 2, page 250.) 

Generic Characters. — Body oval, flat, one side covered with large polygonal 

Elates, the other almost entirely occupied by an enormous opening covered only 
y an integument of numerous small plates ; arms free, two in number, artio** 
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lated in two series; one small aperture near the apex, above the large opening, 
and another at the base near the column. 

The following is the arrangement of the plates as described in the Canadian 
Journal above cited : — " On the upper joint of the column rest four pelvic plates; 
two of these are pentagonal and spread away from each other in the form of 
the capital letter Y, and in the angle thus formed is placed the large central 
hexagonal plate of the second series; the two other pelvic plates are situated 
one on each side, and partly under t le tonner ; they do not unite on the other 
side and form the cup-shaped pelvis of the ordinary cystideae, but spread out 
wing-like from the sides of the column. Each sends out a slender projection 
at the bottom, which clasps around or rests upon the upper joints. Outside of 
these again are two other small plates, one upon each wing, making in all six in 
the basal series." In the second range there are three large plates, one in the 
centre, hexagonal, with an heptagonal plate on each side. " The third series con- 
tains four large plates, elongated vertically ; one of these on the right hand of 
the centre, pentagonal, the other on the left, hexagonal. They are narrowed 
above to correspond with the decreasing dimensions of the body, which here 
begins to contract. The other two plates of this row are either heptagonal or 
slightly octagonal, and at their upper extremities they fold round the body and 
unite on the other side by narrow projections, which arch over the great oval 
opening. Above these there are ten smaller plates, which close the summit and 
form a solid support for the arms. 

The column is short and tapers to a point at the lower extremity. There 
are three pectinated rhombs; one of these is at the base, situated one-half on 
one of the pelvic plates, and the other half on the large central hexagonal plate 
of the second series ; the other two are situated one on the left pair of plates of 
the third series, and the other on the right. 

The following appear to me to be distinct, but when more becomes known 
of this extraordinary genus it may be necessary to unite them all into one 
variable species. 

Pleurocystites squamosus. 

Description. — In this species the large plates are smooth, and the great open- 
ing on the anterior side protected by an integument composed of a vast number 
of small mostly hexagonal plates, each less than the fiftieth part of an inch in 
size ; the rhombs are small and somewhat elliptical, the larger axes of the two 
above being transverse to the length of the fossil; column annulated, the 
edges of the projecting rings striated vertically ; in a specimen with a body 
thirteen lines in length, the left upper rhomb has a major axis of three lines, and 
a vertical axis of two lines in length. The rhomb on the right is two lines long 
and one and a-half broad ; the basal rhomb about the same size ; they are all 
slightly elevated above the general surface and flat. The pores extend com- 
pletely across from one side to the other. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Pleuhocystites pilitextus. 

(Canadian Journal, vol. 2, page 252 4 1854.) 

Description. — Plates with strong ridges radiating from the centre to the 
angles, with smaller ones from the centre to the edges ; all these are crossed 
by other striae parallel to the margin of the plates, which are also in some specimens 
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slightly granular, with small irregular tubercles. The rhombs are large, with 
straight sides and sharp angles ; the greater diagnals extend up and down the 
fossil instead of across the body, as in the last species. The integument consists 
of about forty or fifty irregularly polygonal plates. Length of the left superior 
rhomb in a specimen fourteen lines long, five lines ; of the right rhomb three 
lines. 

This species is distinguished from the former by the great size of the rhombs, 
the striation of the surface, and also by the large plates of the tegumentary co- 
vering of the great opening in the ventral aspect. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Pleuroctstites bobustus. 

{Canadian Journal, vol. 2, page 252, 1854.) 

Description. — In this species the rhombs are obscurely elliptical, or rather 
in the shape of a spherical triangle, one side crossing the suture above, and 
one of the angles being upon it below ; they are surrounded by an elevated border 
and have a concave surface, instead of being plane as in the two above described 
species. The plates are ornamented with fine rounded striae at right angles to 
tne margins, and crossed by a few obscure concentric ridges. The only specimen 
collected consists of the upper part of the body. 

Length of the upper left rhomb, three lines and a-half ; breadth in the 
vertical direction, three lines; the right rhomb is somewhat smaller. 

Locality and Formation. — Trenton limestone, Ottawa. 

Pleurocystites elegans. 

Description. — This species much resembles P. Jilittxtus, but may be readily 
distinguished by the rhombs being shorter, and by the much stronger striation 
over its whole surface. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Pleubocystites exoenatus. 

Description. — Rhombs, sub-triangular, much elevated above the surface* 
surrounded by a sharp border ; surface profusely ornamented with strong radiat- 
ing ridges ; column beautifully striated longitucfmaliy ; the plates of the ventral 
integument are about the size of those P. filitextus ; the shape of the rhombs 
of this species is like that of P. robustus, except that the pores form a flat instead 
of a concave surface. 

Locality and Formation. — Lower part of the Trenton limestone, Montreal. 

Pleurocystites Anticostensis. 

Description. — Rhombs very long and narrow ; column with the ampliations 
so coarsely striated that they appear to be nodulose. Only a fragment, consisting 
of a portion of the column ana the lower part of the body of this species, has 
been collected ; in a specimen which measures seven lines from the base of 
the body to the upper angle of the large hexagonal plate, the length of the 
right superior rhomb is five lines, and its breadth one line. 

Locality and Formation. — Charleton Point, Anticosti, in the Hudson River 
Group. 
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Genus Comaboctbtites. 

(Canadian Journal, vol. 2, page 227.) 

Generic characters. — Ovate, the smaller extremity being the base; pelvis 
mall, of three plates, above which are from eight to eleven irregular rows of 
plates, mostly hexagonal ; ovarian aperture near the summit, closed by a valvular 
apparatus ; arms free, and composed of a single series of joints bearing pinnulae ; 
column round. 

COMAROCY8TITES PUNCTATUS. 
[(Canadian Journal, vol. 2, page 2*70.) 

Description. — Plates depressed or concave in the centre and covered with 
small oblong punctuations; ovarian aperture near the summit, closed by five 
triangular plates ; arms four, each composed of a single series of joints bearing 
pinnulae ; column round, of thin plates. Length of large specimen one inch 
and a-half, of arms about two inches. 

Locality and Formation. — Trenton limestone, City of Ottawa. 

Genus Amygdalocystites. 

(Canadian Journal) vol. 2, page 2*70.) 

Generic characters. — Body ovate or sub-globular ; pelvis of three plates, 
above which are eight or more irregular rows of plates completing the cup ; 
ovarian aperture near the summit, closed by a valvular apparatus ; arms composed 
of a double row of ioints crossing the summit and articulated to the surface ; each 
joint bears a pinnula ; column round. 

Comarocystites differs from this genus by the presence of free arms like those 
of a crinoid. 

Amygdalocystites flobeaus. 

(Canadian Journal, vol. 2, page 271.) 

Description. — Each of the plates of this species has a low rounded tubercle 
situated in the centre, from which ridges radiate to the angles ; these ridges are 
scarcely elevated above the surface where they leave the border of the tubercle 
in the centre, but increase in width and height as they depart from it ; they are 
sharp edged and attain their greatest height at the angles of the plates. The 
arm crosses the summit and extends nearly to the base upon one side, and only 
two or three lines from the apex on the other ; the ovanan aperture is situated 
close to the arm on one side of the summit ; the column is round. The body 
is ovate, rounded at the apex, and tapering below to the base ; length of body 
one inch. This species forms a link between Spfueronites and Pseudocrinites ; it 
has the test composed of a great number of plates like the former genus, and 
the arms and pinnulae of the latter. 
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Amtqdalocystites radiatus. 

(Canadian Journal, vol. 2, page 271.) 

Description. — Plates somewhat convex and ornan>ented with strong ridges 
which radiate from the centres to the angles ; column round ; the body is 
ovate ; ovarian aperture and arms unknown. 

Locality and Formation. — Trenton limestone. City of Ottawa. 

Amtgdalocystites tenuistriatus. 

(Canadian Journal, yol. 2, page 271.) 

Description — Body elongate, ovate; plates smooth in the centre; a low 
rounded ridge proceeds from the smooth space in the centre to each of the angles, 
where it meets the similar ridges, which radiate from the centre of the adjoining 
plates; between these ridges fine striae cross the sutures at right angles; 
the pelvis consists of three broad pentagonal plates ; the ovarian aperture is 
nearly on the top of the summit; length of body 1| inch. 
Locality and Formation. — Trenton limestone. City of Ottawa. 

Order Asteriad-E. 

The species of Star-fishes in the collection appear to be referable to the 
genera proposed by Mr. Salter at the meeting of the British Association, in 
August last ; I have seen no other description of these genera than that given 
in Silliman's Journal of November, 1S56, which is as follows: — 

Pa \jM aster. — Without disc, avenues deep. 
Pal^asterina. — Pentagonal, disc moderate. 
Pai^eocoma. — No disc, avenues very shallow. 

It is probable that our species, when opportunity can be had for a direct 
comparison with British specimens, will be found congeneric. The following 
is the arrangement I propose for the present : — 

Pai^easterina stellata. 

Description. — Pentagonal ; disc extending half the length of the rays ; ambu- 
lacral grooves narrow and deep, bordered on each side by a row of small nearly 
equal e plates which extends to the ends of the rays ; a second row outside of these 
extends nearly to the end ; the remaining space in the angles between the rays 
outside of the two rows of marginal plates, is filled with numerous smaller plates. 
Length of rays measured along the ambulacral grooves, three lines ; number of 
marginal plates on each side of groove, sixteen ; the rays terminate in a round 
point and rapidly enlarge, so that at one-half their length their breadth w 
one and a-half lines ; the angles between the rays are broadly rounded. 

Locality and Formation. — Trenton limestone, City of Ottawa. 
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Pai^easterina rigidus. 

Description. — This species has much the aspect of an Astropccten ; the diameter 
is scarcely two inches, the width of the disc being half-an inch, and of the 
rays at their base about three lines ; the grooves are deep and margined by two 
rows of quadrate somewhat convex plates, the outer row forming a continuous 
curved margin in the angles between the rays. 

In the disc there is a V shaped assemblage of smaller plates between the 
two marginal rows ; there are seven plates to two lines in length of the ambulacral 
row, and five in the same distance of the outer row at the base of the ray ; 
towards the extremities they become smaller ; there are five rays. 

Locality and Formation. — Trenton limestone. City of Ottawa. 

Pal^asterina bugosus. 

Description — Two inches in diameter, rays five, acute at their apices and rapidly 
enlarging to a breadth of four lines at the disc, which is eight lines in width. 
The specimen shews the upper side of the fossil only ; some of the plates are 
absent from the centre of the disc, but those which remain are very prominent 
in their centres and roughly ornamented by four or five deep crenulations or fur- 
rows from near the centre to the edges, producing a star-like appearance resem- 
bling a half-worn plate of Glyptocrinus decadactylus ; their diameter is from one to 
two lines. 

The rays are composed (at least the backs and sides of them) of four rows of 
plates which are so very prominent that they appear to be almost globular, and 
even pointed in their centres, the central rows are the smallest ; the first four 
plates of the outer row occupy three lines in length, and of the inner rows nearly 
as much. Towards the point of the arm all diminish rapidly in size. 

Beneath the outer rows two others can be seen which are probably the outer 
marginal plates of the under side, corresponding to those of P. rigidus. 

Locality and Formation. — Hudson River Group. Charleton Pomt, Anticosti. 
Collected by J. Richardson. 

Paljsaster pulchellus. 

Description. — Diameter two inches and one-fourth ; rays sub-cylindrical, two 
and a-half lines in width at the base, with a length of one inch ; disc three and 
a-half lines in diameter ; grooves narrow, bordered throughout by narrow oblong 
plates, nine in the length of two lines ; the lengtji of these plates in a direction 
transverse to the rays is about one line ; near the disc there appears to be but 
one row of marginal plates. 

Locality and Formation. — Trenton limestone. City of Ottawa* 

Pai^eocoma spinosa. 

Description. — About seven lines in diameter ; rays five, linear-lanceolate ; one 
line in width at base, flexible, covered with numerous small spines ; no disc. 
Locality and Formation. — Trenton limestone. Falls of Montmorency. 
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Palsocoma ctlindeica. 

Description. — One inch and a-half in diameter; rajrs five, covered with spines, 
sub-cylindrical, regularly rounded on the upper side, flattened on the lower, 
about one line in width at base, and regularly tapering to an acute point. 

This species and the preceding appear to be somewhat common ; most of the 
specimens have their rays variously curved, shewing that they were extremely 
flexible. 

Locality and Formation. — Trenton limestone. Ottawa. 

Genus Ctclasteb. 

Generic characters. — Body sessile, circular, discoid, covered with numerous 
irregularly polygonal plates ; mouth large, sub-pentagonal ; five ambulacral 
areas, each composed of two series of oblong plates, and having two rows of 
large pores which penetrate to the interior. 

This genus was discovered about thirty years ago, by Dr. Bigsby, in the Trenton 
limestone, at the Chaudifcre Falls, in the vicinity of the present City of Ottawa; 
the specimen then procured was described and figured without a name, by Mr. 
G. B. Sowerby, in the second volume of Zoological Journal, in 1847. Another 
species was discovered by Mr. Gibbs, of the Geological Survey of England, 
near Ysptty Evan, in North Wales, in a mass of schistose rocks, in a 
quarry associated with the Bala limestone ; in 1848, Professor E. Forbes 
described this latter species in the Memoirs of the Geological Survey of Great 
Britain, in his magnificent paper on the Cystidea. He placed it in Vanuxem'i 
genus, Agelacrinites, with specific name of Buchianus. 

In 1853, while collecting fossils at Ottawa, I found several specimens of Dr. 
Bigsby's species, and ascertained that the rays supposed to be grooves for th* 
reception of arms are in fact true ambulacra. This fact I communicated to the 
Canadian Institute, in 1854, in a paper on the cystideae, published in the Junt 
number of the Journal of the Society of that year. It is scarcely necessary to 
add that it is not a cystidean, and that in all probability neither Agelacri*te$ 
of Vanuxem, nor Hemtcystites of Hall, should be placed in that order. They are 
low forms of Asteriada. 

Ctclasteb Bigsbyi. 

Description. — The body of this species is circular, about one inch and a-half 
across, and half an inch in height in the centre ; It is covered with numerous 
small plates of various sizes, and except in the ambulacral areas, disposed without 
order ; the mouth, situated in the centre of the upper side, is about two lines 
in diameter, and apparently five-sided ; the other aperture between the rays 
consist of a space covered with plates much smaller than the average size ; these 
form a small elevation, which is imperfect in all the specimens I have seen, but 
enough remains to render it almost certain that there was an aperture of some 
kind m this place. 

The ambulacral areas are five in number, radiating from the mouth, precisely 
like those of a common star-fish, and composed of two series of oblong plates 
which alternate with each other in the centre of the furrow ; there are about ten 
of these plates to five lines in length, on each side of the ambulacrum. The pores 
pass between the plates, one being situated between each two. The ambulacr* 
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are three lines wide at the mouth, and about an inch and a-half in length in full 
grown specimens. As they recede from the centre they curve round towards 
the right in some specimens, and towards the left in others. 

The mouth appears to be composed of ten plates ; five of these are at the 
ends of the ambulacra, and the other five placed in the angles between the 
ambulacra. In some of the specimens the plates are all smooth, in others 
covered with small tubercles. 

The general aspect of this remarkable fossil is well expressed by Mr. Sowcrby, 
who compares it to a star-fish lying upon an Echinus ; it is not quite certain 
that the animal was permanently attached to the bottom. All that I have col- 
lected were seated upon the rock with the mouth upwards, and apparently some- 
what flattened by pressure. It is probable that when perfect they were more 
globular than they are at present ; one specimen is detached and shews that the 
plates covered the whole of the under surface, except a small space in the centre 
which appears to be without plates ; perhaps this was the point of attachment ; I 
see no evidence of a column. As this species has not yet received a name, I beg 
to propose that of its discoverer, Dr. Bigsby, one of the most able of the first 
explorers of the geology of this country. 

Locality and Formation. — Trenton limestone. City of Ottawa. 

AOELACEINITES DlCKSONI. 

Description. — Of this speeies we have only a fragment, consisting of one per- 
fect ray and two of the interradial spaces ; but as I have seen other specimens, 
I am able to state that the diameter is from three-fourths of an inch to one inch ; 
the rays, are five in number, and constructed upon a plan very different from 
those of Cydaster Bigsbyi, being bordered by two rows of marginal plates, which 
rise from the surface and arch over the areas; the upper ends of the plates 
on one side meet those of the opposite side, in a line over the centre, thus form- 
ing for each ray a sort of covered way ; the spaces between the rays are paved 
with numerous flat sub-imbricating plates. The specimen does not shew the 
central or any other aperture, it is quite flat, and appears to have been firmly 
attached. The width of the ray is nearly two lines at its origin, and it tapers 
gradually to a point at the distance of five lines. 

Like those of C. Bigsbyi, the rays of this species are curved ; there are five 
marginal plates in two lines, and their height is nearly one line ; I beg to dedi- 
cate this remarkable species to Andrew Dickson, Esq., of Kingston, C. W., one 
of the best workers in the field of Canadian geology, 

Sub-kingdom, Mollusca ; Order, Brachiopoda. 

Genus Pentamerus (Sowerby). 

Pentamebus keveesus. 

Description. — Orbicular, transversely elliptical ; dorsal valve the larger, exceed- 
ingly convex, with an elevated, broadly rounded, very tumid umbo ; oeak small, 
incurved within that of the ventral valve ; broad, slightly elevated mesial fold 
occupied by four or five rounded or obtusely angular ridges, which disappear at 
about two-thirds of the length from the base to the top of the umbo ; four or five 
similar short ridges on each side. Ventral valve, shorter, and only one-half or 
one-third the depth of the dorsal valve ; a broad, shallow, mesial depression 
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extends two-thirds the length, and is continued below under the base or front, 
so as to produce a deep oblong sinus in the margin of the dorsal valve ; three or 
four obscure folds in the mesial sinus, and four or five short ones on each side, 
the number being variable on both valves. The small acute beak is without an 
umbo, and is not at all incurved, but rather slopes outward, exhibiting what 
appears to be a small cardinal area on each side. 

Width of full-grown specimen, thirteen lines ; height, eleven lines ; depth, nine 
lines. The umbo of the dorsal valve is nearly a line higher than the beak of 
the ventral. The young specimens are much flatter than the full grown ones, the 
valves nearly equal, and the surface nearly smooth. 

This species is somewhat like P. Sicberi (v. Buch), but is distinguished easily 
by the reversal of the valves, the dorsal being the larger. 

Locality and Formation. — Middle Silurian. Junction Cliff, Anticosti. 

Collector. — J. Richardson. 

Pentamerus Barrandi. 

Description. — Elongate, oval, narrowed above, rounded below; dorsal valve, 
the shorter, depressed convex, most projecting at one-sixth the length from the 
beak, which is strongly incurved under that of the ventral valve ; a barely per- 
ceptible mesial sinus; in the lower one-third, some very obscure flattened radiating 
ridges ; ventral valve very convex, with a high and very conspicuous umbo, beak 
incurved down to the umbo of the dorsal valve ; a slight mesial fold which 
continues all the way to the beak, and is bordered on each side in its passage over 
th umbo by an obscure shallow furrow ; about sixteen scarcely visible broad 
rounded radiating ridges. Length one inch and three-quarters, width one inch 
and a-quarter, depth one inch ; the width is variable. 

Locality and Formation. — Middle Silurian. Becscie River Bay in vast abun- 
dance. 

Collector. — J. Richardson. 

Genus Orthis, (Dalman.) 

Orthis gibbosa. 

Description. — About the size and shape of Orthis testudinaria y but with both 
valves convex ; greatest width at the centre or a little in front of the centre of 
the length ; above which the sides are somewhat straight and converging to the 
extremities of the hinge line, the latter about one-sixth shorter than the greatest 
width ; the front margin very broadly rounded ; almost straight or even slightly 
sinuated in some specimens, for one-third of the width in the centre ; front 
angles well rounded; the ventral valve is depressed, pyramidal, most elevated 
at about one line from the beak, which is small, pointed, and but slightly incurv- 
ed ; a broad, shallow, mesial depression occupies the front of this valve, but 
disappears usually at one-half the distance to the beak ; cardinal area triangular 
at the base, nearly at rhrht angles to the plane of the margin, but curved over 
above, owing to the ba< k ward projection of the beak. Dorsal valve exceedingly 
convex in most specimens; greatest elevation about the centre, often a barely 
perceptible broad mesial elevation towards the front; cardinal area small, lying 
in the plane of the margin; beak very small and scarcely projecting fron the 
upper edge of the area; the whole surface is covered with tine striae which are 
about twice, sub-divided ; the cast of the interior of the ventral valve shews that 
the muscular impressions were bordered by strong lamellae extending downward, 
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slightly converging at three lines from the beak ; in a specimen eight lines wide 
they were separated by a median ridge with a broad base and sharp edge ; width 
of large specimen eight lines ; length six lines and a-half. 

Locality and Formation. — Black River limestone. La Petite Chaudi&re Rapids, 
Ottawa River. 

Collector.— E. B. 

Orthis laurentina. 

Description. — Semi-elliptical, broader than long, in the proportion of about 
seven to five; hinge line straight, slightly exceeding the width of the shell; 
the dorsal valve nearly flat, very slightly convex, the most elevated point 
being at the minute beak, a perceptible depression along the centre ; cardinal 
area low, triangular, inclining forward at an angle of 100° or a little more ; 
foramen partly closed above. Ventral valve convex, most elevated at one-third 
from the peak, which is small, pointed and slightly incurved ; cardinal area large, 
triangular, somewhat concave, owing to the incurvation of the beak ; foramen nar- 
row, extending to the beak, but closed by a convex semi-cylindrical deltidium, 
except a small triangular space at the hinge line ; the surface covered with 
about twenty-three thick, suVangular, prominent, radiating ridges which gradu- 
ally enlarge from the beak to the base, separated by the same number of 
sulci equal to the ridges in breadth and depth. Some of the specimens 
are obscurely sub-quadrangular. Breadth of large specimen seven lines; 
length five lines ; resembles Orthis triccnaria^ but is smaller and has not the 
open foramen of that species. 

Locality and Formation. — Middle Silurian. Junction Cliff, Anticosti. 

Collector. — J. Richardson. 

Order Gasteropoda. 
Genus Murchisonia, (d'Arch. & de Vern.) 

MURCHISONIA GIGANTEA. 

Description. — Very elongate, acutely conical; whorls about ten, ventricose, 
and with indications on the cast of an obtuse angulation or spiral band. 
Apical angle 20° ; length nine inches ; breadth of last whorl, which however 
is proportionally broader than the others, two inches and a-half. Some of the 
fragments shew the obtuse rounded angulation in the centre of the whorl very 
distinctly, and also a very shallow concave spiral band above and another 
below. These latter appearances are however barely perceptible, and may 
not exist in perfect specimens. 

Locality and Formation. — Middle Silurian. Prinsta Bay, Anticosti. 

Collector. — J. Richardson. 

Murchisonia teretiformis. 

Description. — Elongate, conical ; whorls about ten, ventricose, regularly con- 
vex, apical angle 27°, length six inches. 

This species differs from the M. gigantea in being more obtusely conical, 
and in the absence of the angulation on the whorls. 

Locality and Formation. — Lower Silurian. Charleton Point, Anticosti. 

Collector. — J. Richardson. 
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MURCHISONIA BUGOSA. 

Description. — Very elongate, subulate ; apical angle 15°, whorls ten or twelve, 
regularly convex; surface marked with coarse striae which cross the whorls 
with a broad rounded undulation backwards, most pronounced in the upper 
two-thirds of the whorls; length seven inches. This species tapers more gra- 
dually than either of the preceding. There are some traces of numerous rounded 
ridges ascending the whorls spirally, and also of an angulation beneath the suture. 
Of the surface markings only a few are preserved on a single specimen, upon 
two of the whorls near the aperture. 

Locality and Formation. — Lower Silurian, English Head, Anticosti. 

Collector. — J. Richardson. 

MURCHISONIA MULTIVOLVIS. 

Description. — Elongate, acutely conical, apical angle 17°, whorls twelve to 
fifteen, ventricose in their lower one-third only, above which they taper with a 
flat or slightly concave surface to the suture, close to which there is an an- 
gulation. The striae, after leaving the suture above, turn back at an angle of 
4o°, and cross the flat upper two-thirds of the whorls in a straight line, or with 
a very slight sigmoid curvature until they at length sweep with a short rounded 
curve over the lower projecting part oi the whorl, when they turn forward to 
the suture below. Length, three mches ; breadth of last whorl eleven lines. 

Locality and Formation. — Lower Silurian. South-west of West-end light- 
house, Anticosti. 

Collector. — J. Richardson. 

MURCHISONIA MODESTA. 

Description. — Conical, apical angle about 50° ; whorls, five, with a rounded 
angular carina on the cast of the interior, situated a little above the centre, a 
second inconspicuous keel close to the suture, between which and the outer cen- 
tral carina, the whorl is slightly concave ; below the centre of the whorl there 
is at first a barely perceptible concave band, one line and a-half wide. Length 
from eight lines to one inch, two lines; breadth of last whorl in one speci- 
men, one inch ; length, nine lines. 

M. bicincta (Hall), has an apical angle of 57°, and the upper carina distant 
from the suture. The proportions of this fossil, and the above description 
are very near those of M. canceUattda (McCoy, British Palaeozoic fossils, page 
244) ; but there the upper carina is more prominent than in this species, ana the 
whorls more convex on the outside and below. There are other specimens with 
the whorls more angular, from the same locality (English Head), associated 
with these, which for the present I have referred to M. cancellatvla. 

There are others from Pauquette's rapids closely resembling these ; but the 
perfect shell shows a slightly prominent carina about half-way between the 
suture and the outer margin, which is visible on the cast, while in this species 
in the same place there is a perceptible concavity. 

Locality and Formation. — Lower Silurian. English Head, Anticosti. 

Collector. — J. Richardson. 
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MUBCHISONIA VARIAN8. 

Description. — Obtusely conical; apical angle about 58°; volutions five ; a 
broad band on the outer margin of the body-whorl with three obtuse carinae ; the 
upper one strongest, the central somewhat less, and the lower the least ; a fourth 
carina at the suture, between which and the upper marginal one the whorl is 
concave; the upper whorls show but one rounded keel in the centre, the 
lower two of the body-whorl having disappeared or become obsolete. Length 
six lines, of which the body-whorl occupies one-half nearly. Breadth at base, 
five lines and a-half. 

Locality and Formation. — Lower Silurian. English Head, Anticosti. 

Collector. — J. Richardson. 

MURCHISONIA TUBBICULA. 

Description. — Small, conical; apical angle about 42° ; whorls three or four, a 
very thick and projecting carina about the centre of the whorls ; below, a 
broad flat keel, rounded on its lower side by a much smaller sharp carina; 
another on the upper part of the whorl, close to the suture, of a square stet>- 
like form, strongly marked with rather coarse striae which curve sharply 
backward and then descend the vertical side with a curve forward ; umbilicus 
apparently small ; length five and a-half lines ; breadth at aperture five lines. 
This species is remarkable for the prominence of the central carina, and the 
nearly rectangular strongly striated band at the suture. The specimens exa- 
mined are imperfect. 

Locality and Formation. — Middle Silurian. The Jumpers, Anticosti. 

Collector. — J. Richardson. 

MURCHISONIA PAPILLOSA. 

Description. — Obliquely conical; apical angle about 75°; whorls four; a 
broad concave vertical band truncating the outside, upon the upper angle of 
which is the narrow spiral band proceeding from the slit m the aperture. Lower 
side of the body-whorl, ventricose ; upper side scarcely concave, until near the 
suture, which is followed by a spiral sub-muricated band of short radiating ridges ; 
whole surface covered with small tuberculous points, about the tenth of a line 
in diameter ; these are arranged in rows which seem to mark out the direction 
of the striae ; in ascending from the place of the umbilicus, their course is nearly 
vertical until they reach the lower carina ; in crossing the broad spiral band they 
curve very slightly forward, in the narrow band backward, and thence on the 
upper surface of the whorl, forward to the suture ; both of the spiral bands are 
bordered by sharp keels, of which there are three, one on the upper side of the 
narrow band, one on the lower edge of the broad band, and one which 
separates the two. There is no umbilicus, it being concealed by the folding ones 
of the inner lip. Length of most perfect specimens, nine lines; width of 
base seven lines and a-half; of the larger band at .the aperture, one line and 
a-half; of the small band, one-third of a line ; depth of respiratory slit, one line 
and a-half; closely related to P. Baltica, Murch, and de Vern. Geol. Russia, Plate 
23. 

Locality and Formation. — Middle Silurian, one mile east of Junction Cliff, 
Anticosti. 

Collector. — J. Richardson. % 
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PlEUEOTOMAEIA SDPRACINGULATA. 

Description. — Obtusely conical or lenticular; apical angle 105°; height about 
two-thirds the width ; whorls four, angulated and keeled on their upper outer 
margin, their sides vertical, their upper surfaces gently convex from the distinct 
suture half-way to the margin, and then scarcely concave to the spiral band ; 
lower side of the body-whorl convex ; the spiral band narrow, and lying wholly 
on the upper side of the whorl, where it forms a border along the margin 
following all the whorls to the apex; umbilicus large; width one inch and a- 
quarter; height ten lines; width of umbilicus at centre of body-whorl three 
lines and a-half ; width of band on last whorl about half-a line. 

The most striking character is the position of the band upon the upper surface 
of the whorls. In P. rotuloidts (Hall), it is about the same size, but forms a 
narrow vertical truncation of the edge of the whorl, while in this species it lies 
in the plane of the upper surface. The cast somewhat resembles P. lcntic\daru % 
Hall, but differs in having an obtusely rounded margin, and in the whorls being 
distinctly truncated one above the other. The specimen examined retains a 
large portion of the shell, and yet the striae are not sufficiently distinct to be 
noticed. 

Locality and Formation. — Trenton limestone. East side of St. Joseph's Island, 
Lake Huron. 

Collector. — A. Murray. 

PlEURATOMABIA THALIA. 

Dtscription. — Small, obtusely conical, oblique; apical angle 74° ; whorls three; 
body-whorl with a sharp keel close to the suture, ano ;her half-way to the outer 
upper margin, where there is a third which is perceptibly stronger than the 
others ; below this is the marginal band, bordered on its under side by a fourth 
sharp keel ; three others equally sharp and prominent follow between the fourth 
and the umbilicus, and it is probable that as the shell became larger, still others 
were developed below ; of these seven keels, the first, sixth and seventh are 
concealed within the spire after the first turn from the aperture ; the second 
and fifth are lost in the next whorl ; the striae are fine but well exhibited, their 
course is nearly directly across the whorl, but with slight curvature back- 
wards, commencing from the suture, and most extended on the outer marcin ; 
length four lines, breadth about four, width of marginal band half-a line, ot the 
first band rather more than half a line ; those on the under side of the whorl are 
a little nearer together than those above. All the bands are concave, and the 
different keels are prominent ; the umbilicus appears to be small. 

The surface markings of this little shell are very similar to those of Euomphahu 
funatus, as figured and described by authors. In the only specimen examined 
the aperture is imperfect, and the umbilicus filled with limestone. The surface 
is well preserved on two of the whorls, and in none of the spiral bands do the 
striae make the sharp backward curve which marks the band proceeding from 
the slit in the lip of Murchisonia or Pleurotomaria. On the contrary they are so 
uniformly direct in all the furrows that no particular one can be singled out by 
the character of its striae as the respiratory band. 

Locality and Formation. — Middle Silurian, one mile east of Junction Cliff* 
Anticosti. 

Collector. — J. Richardson. 
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Pleueotomaeia ciece. 

Description. — Obtusely conical; apical angle 72° ; whorls four ; upper surface 
slightly convex near the suture, and concave towards" the margin, which in the 
cast presents a prominent somewhat sharply rounded angle; lower side slightly 
convex; a barely perceptible concavity just below the angle inclining inward; 
lower or exterior side of body-whorl very ventneose ; umbilicus small ; height 
one inch ; width of base at the aperture ten lines ; the body-whorl which is 
large, occupies one-half the length. The specimen is a cast, and does not 
show the surface markings. 

Locality and Formation. — Lower Silurian. English Head, Anticosti. 

Colhclor. — J. Richardson. 



Genus Cyclonema, (Hall.) 
Ctclonema peecingulata. 

Compare C. sulcata, (Hall) Pal. N. Y., Vol. 2, page 348. 

Description. — Obtusely conical ; apical angle about 83°. ; whorls three, 
ventricose, most acutely rounded and projecting at about one-third their height; 
surface with numerous conspicuous ridges, following the whorls spirally from the 
aperture to the apex, seven in three lines on the lower part of the body-whorl, 
more distant above ; separated by shallow concave spaces in which are some- 
times seen intermediate smaller parallel ridges ; usually but one of the smaller 
half-w r ay between each two of the larger ; the latter when examined with a 
magnifier, shew a rather sharp edge imbricating towards the apex like the crest 
of a wave ; whorls crossed by broad obscure rounded undulations or ridges from 
one to two lines apart, which incline backwards from the suture, at an angle of 
about 45° with the longitudinal axis of the shell ; whole surface also can- 
cellated with fine barely visible striae, one set of which is in the direction of 
the large spiral striae, and the other transverse, following the curves of the 
undulations. Height, one inch; breadth, ten lines; perhaps identical with C. 
sulcata above mentioned, but appears to be larger and proportionally more 
depressed. 

Locality and Formation. — Upper Silurian, South-west Point, Anticosti. Niagara 
and Clinton Groups. 

Collector. — J. Richardson. 

There is a variety with the apical angle a little more obtuse, having all 
above the body-whorl trochiform, and the spire acutely pointed. In the speci- 
mens upon which the species is founded the whorls are all ventricose, somewhat 
depressed on the upper side, and the suture distinct, but in the variety they 
are flattened above, and the suture not so deeply distinguished in the plane 
sloping sides. In any other respect however there is no difference between the 
specimens sufficient to separate the species. 

Cyclonema vaeians. 

Description. — Ovate, sub-spherical ; whorls three, oblique, rapidly enlarging 
from the apex; body-whorl very large, the two above small and somewhat 
depressed, all of them ventricose ; somewhat obscurely exhibiting a broadly 
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rounded angle along the centre ; often regularly rounded ; suture canaliculated ; 
apical angle about 100° ; surface reticulated by very fine flexuous transverse 
and longitudinal striae, the latter being usually the more distinct, the former 
sometimes absent or obsolete. On many specimens the body-whorl near the 
aperture is crossed by rough imbricating lines of growth which are often 
undulated backwards about the centre, like those of a Murchisonia or PUuroto- 
maria ; umbilicus small ; height of a large specimen thirteen lines, breadth twelve 
lines. The forms above indicated might be regarded as constituting two species; 
a large number, however, of very good specimens of all sizes, which were pro- 
cured from the same mass of rock in Anticosti, show that the differences gradu- 
ally fade in a series, so that no line of demarcation can be drawn* Although 
from the character of the striation in some instances, a slit or notch in the margin 
of the lip might be expected, yet none appears in specimens which are cer- 
tainly perfect. The species is much larger and more ventricose on the body- 
whorl than C. canceUala (Hall), more depressed than C. ventricosa, and more ele- 
vated than Platyostoma Niagarensis. 

Locality and Formation. — Middle Silurian, South-west Point, Anticosti. 

Collector. — J. Richardson. 

SUBULITES RICHARDSONI. 

Description. — Elongate cylindrical, fusiform, acutely pointed ; length five inches; 
diameter at the posterior part of aperture one inch and a-quarter ; whorls five, 
flat ; suture obsolete ; aperture very long and narrow. 

This species has much the aspect of Subvlkes elongata, (Emmons) but k 
proportionally one-half thicker, and is upon the whole a larger species. Perhaps 
these fossils should be added to the genus Macrockeilus (Philips). 

Locality and Formation. — Lower Silurian, Charleton Point. I beg to dedicate 
this species to Mr. James Richardson, of the Geological Survey of Canada, a 
most indefatigable and successful explorer and collector. 

Class Cephalapoda, (Cuvier.) 

Order Tetrabranchiata, (Owen.) 

Genus Nautilus, (Gualtieri.) 

Nautilus hercules. 

Description. — Sub- orbicular, whorls about two, umbilicus wide, shewing the 
spire ; section of shell transversely elliptical or sub-triangular ; diameters as 
four to six ; dorsal aspect broad and but very moderately convex, sides rounded, 
most prominent on the outer edge, thence descending with a convex slope into 
the umbilicus ; septa simple, two to one inch of the dorsal circumference near the 
external chamber, more approximate near the apex ; siphuncle ? 

This fine large species may be readily recognised by the great breadth and 
comparative flatness or gentle convexity of the dorsal side. The specimen exam- 
ined is six inches and a-half in diameter, measured from the mouth across to the 
opposite side. The width of the aperture is four inches and four lines ; the depth 
of the chamber of habitation is five inches on the outside, and about two and 
a-half on the inside next to the penultimate whorl of the spire ; the shell tapers 
at the rate of about one line and a-half to the inch. 
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In the only specimen collected the cavities of the umbilicus and also that of 
the aperture, are still partially filled with the matrix, and all the characters 
cannot therefore be ascertained. 

Locality and Formation. — Lower Silurian, Charleton Point, Anticosti. 

Collector. — J. Richardson. 

Genus Gybocebas, (Meyer.) 

GYBOCEEA8 (LITUITES) MAGNIFICUM. 

Description. — Shell extremely elongated; discoidal spire about eight inches 
in diameter, the produced free extremity at least twenty inches in length in the 
full-grown individuals; whorls about three, scarcely contiguous, more nearly 
so in some specimens than in others; section of the tube semi-elliptical towards 
the aperture, and serai-circular near the apex ; dorsal aspect or outside of the 
shell nearly flat, while the inside is convex; septa distant about five lines, 
measured on the centre of the dorsal aspect, in crossing which they make a 
deep undulation towards the apex ; siphuncle situated a little to the right and 
below the centre of the tube, one line in diameter in its passage through the 
septum, dilated in the chambers so as to constitute elongate oval expansions 
two lines and a-half in diameter. 

The specimens of this extraordinary fossil are in a bad state of preservation, 
and it cannot thus be shewn that they possess all the generic characters of Gfyr- 
oceras. The genus as defined by Barrande, Koninck and others, consists of shells 
spirally inrolled in the same plane at their smaller extremities, the whorls not 
being in contact, while the large open end of the tube, after leaving the spire, 
is produced to a greater or less distance and more or less curved. The section, 
according to Koninck is either oval or angular ; M. Barrande has ascertained 
that the mouth is " neither round nor elliptical, as in other allied forms, but 
half closed by a bending back of the shell on itself." (Quarterly Journal of the 
Geological Society, vol. 10, Translations and Notices, page 23.) The mouth has 
not been seen in the species above described, and the whorls, although separate, 
are so much approximated to each other, that should it hereafter be discovered 
that the mouth has not the form peculiar to Gyroceras, it may be necessary to 
classify the species as a Lituites. 

In one specimen the breadth of the flat dorsal side is two inches and four 
lines, in another the length of the free portion of the shell is twenty-one inches, 
and it is yet imperfect ; the diameter of the spire of a third specimen is six inches, 
and of a fourth eight inches ; the produced portion is not straight but gently 
curved in the same direction and plane as the spire. 

Locality and Formation. — Lower Silurian, near the South-west end Light- 
house, Anticosti. 

Collector. — J. Richardson. 

Gyeoceras (Lituites) vageans. 

Description. — Shell elongated, tapering at the rate of nearly two lines to the 
inch ; laterally compressed, section elliptical, dorso-ventral diameter greater than 
the lateral, apparently in the proportion of twelve to eight ; about seven inches 
of the apical extremity of the shell spirally inrolled so as to form two whorls not 
in contact, the interior one of which is one inch in diameter, and the exterior 
three inches; septa convex, distant one line and a-half at a dorso-ventral diameter 
of one inch. 
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The specimen exhibits an artificial polished section passing through the central 
plane of the whorls, shewing clearly the construction of the tube to the apex, 
where it has a diameter of only one line ; some of the septa and almost one-half 
of the transverse section, but neither the siphuncle, the character of the surface, 
nor the length of the produced oral extremity is indicated ; several specimens 
still lying imbedded in the rock which are known to me, are in my opinion of this 
species, and if so, then the free portion was gently curved, and in some indi- 
viduals at least six inches in length, thus giving thirteen inches as the total 
length. It is scarcely necessary to observe that from the above materials the 
generic rank of the fragment cannot be determined with the certainty desirable; 
the tube is too much curved to come within the definition of Cyrtoccras. the 
whorls too widely separated for Nautilus or Lituites, and yet, without a view 
of the aperture we cannot say positively that it is a Gyroccras. 

Formation. — Black River limestone. 

Localities. — La Petite Chaudifcre Rapids, Ottawa River, and in the out-crop of 
the Black River limestone, near Mile End, St. Lawrence Street, Montreal. 

Gyroceras (Lituites) Americanum. 

Description. — Tube long, slender, gradually tapering ; section semi-elliptical ; 
dorsal aspect nearly flat; side and ventral aspect convex, and ornamented 
with prominent annulations, which, in leaving the lateral angles, are at first 
deflected towards the aperture at a sharp angle, and then curved towards the 
apex, crossing the ventral side nearly at right angles to the length, or with but a 
slight undulation towards the apex. These annulations are upon the average five 
lines and a-half distant, from the summit of one ridge to that of the next, the 
intervening spaces being regularly convex ; the surface is further marked by 
coarse striae following the curves of the lateral and dorsal annulations ; on the flat 
dorsal surface, where these latter do not appear, the striae curve in the direction 
of the smaller extremity of the fossil. The dorso-ventral and lateral diametere 
appear to be about equal in the fragments examined, which are however some- 
what distorted ; the siphuncle is small and slightly eccentric, being nearest the 
dorsal aspect ; the septa are convex and distant four lines. 

The length of the longest fragment measured along the outside curve is twelve 
inches, its greatest diameter one inch and a-half and the least one inch, thus 
tapering at the rate of about half-a-line to the inch ; at least one-third of the 
outer whorl remains, and shews by its curvature that the diameter of the discoidal 
spire was four inches and a-half nearly. 

This species is closely allied to Lituites gigantem, Sowerby, but differs in its 
more round dorsal aspect, and in the annulations being extended quite across. 

Locality and Formation. — Upper Silurian, Port Daniel, Qaspd. 

Collector.— Sir W. E. Logan. 

Genus Ascoceras, (Barrande.) 

Ascoceras Canadense. 

Description. — The only specimen yet collected of this species consists of the 
lower half, in a very perfect state of preservation, but totally denuded of the 
external shell ; it shews that from the centre or below that level, where the 
septum of the last chamber crosses the body, the form was ventricose or broad 
oval, widest at about one-third the distance from the upper septum to the base, 
and thence decreasing with an elliptical outline to the rounded bottom ; the 
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transverse section across the broadest part is sub-elliptical, the back being much 
flatter than the ventral side ; a side view shews the outline of the ventral aspect 
much more prominent and regularly ventricose than the dorsal ; measured from 
the base to the line of the upper septum, the length of the lower part of the 
fossil is two inches and two fines ; the width at three-fourths of an inch below 
the upper septum is one inch and eleven lines ; the depth or diameter through, 
from the most prominent point of the ventral to the dorsal side, is one inch eight 
lines. There are only three air chambers in this species, the edges of the 
septa between which cross the back at about one-third of an inch from the 
base, girding a little more than one-third of the circumference of the fossil at 
that place ; they then turn a short rounded angle and ascend the sides, and 
turning again cross the ventral aspect at the following levels : the upper septum 
two inches and two lines from the base, the second two lines below the upper, 
and the third six lines below the second. In crossing the ventral side the 
course is at right angles to the longitudinal axis of the fossil, and the upper two 
occupy more than one-half the circumference, the lower less than one half. 

Where they cross the back, the edges of the three septa are much approximated, 
scarcely one-fifth of a line distant from each other; but after turning the angles 
near the base on either side they diverge from each other in ascending, so that 
the upper angle made by the first is three lines outside that made by the second, 
which latter is again six lines outside of that made by the third. In ascending 
they at first curve backwards, and, in the upper part of their course, as they 
approach the upper angles, they are arched gently forward. The siphuncle is 
small and situated one line from the centre of the base towards the dorsal 
side. 

Locality and Formation. — Lower Silurian, English Head, Anticosti 

Collector. — J. Richardson. 

GOMPHOCEBAS SUBGBACILE. 

Description. — Moderately ventricose, greatest thickness at about mid-length ; 
section elliptical, diameters about as 17 to 15, dorsal outline much curved from 
the aperture to the apex, ventral side moderately arched, nearly straight; septa 
convex, two lines and one-third distant length about ; three mches, diameters 
in the middle seventeen and fifteen lines; depth of chamber of habitation, which 
is much contracted at the aperture, one inch and two lines. 

The general form of this species is very like that of Oncoceras constriction, (Hall) 
but the oral extremity is more rounded, and although the shell of the specimen 
examined has completely disappeared yet there is sufficient evidence that the 
aperture was lobed like that ofa Gomphoce ras or Phragmoceras ; in Oncoceras it is 
oval. 

Locality and Formation. — Upper Silurian, Port Daniel, Gasp£. 

Collector. — Sir W. E. Logan. 

GOMPHOCERAS OBESUM. 

Description. — Section elliptical ; dorso-ventral greater than the lateral dia- 
meter in the proportion of five to four ; general form compressed, ventricose, 
turbinate; septa convex, about three lines distant; length about four inches; 
depth of chamber of habitation one inch ; greatest diameter (at the second and 
third chamber) two inches and a-half ; lateral diameter at the same place two 
inches ; above this level the size diminishes to the diameters of one inch and 
one inch and a-half, which appear to be the dimensions of the aperture. Be- 
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low, tapering ventricosely to a rounded point ; neither the siphuncle nor the cha- 
racter of the surface markings of the shell is indicated by tne specimen. 

The specimen is imperfect at both ends, and it appears also to be slightly 
compressed laterally. Sufficient does not appear to aecide positively upon its 
generic place, but it appears to me to be more allied to Uomphoceras than to 
Phragmoceras. Viewed laterally, it has a short, stout, somewhat heart-shaped 
form, while looking at the dorsal or ventral aspect, the outline is long, oval, and 
most pointed below. 

Locality and Formation. — Lower Silurian, three miles east from Charleton Point, 
Anticosti. 

Collector. — J. Richardson. 

Genus Ctrtoceeas, (Goldfuss.) 

Ctbtoceras subtukbinatum. 

Description. — Short and stout, four or five inches in length; about two inches 
in width at the mouth ; tapering at the rate of about one line to the inch 
from the aperture to the centre of the length, thence rapidly diminishing to 
the apex ; section elliptical; one specimen broken through at the middle of the 
length is one inch nine and a-half lines in the greatest diameter, and one inch 
sixTines in the smaller. The specimens are but slightly curved, and the greatest 
diameter is transverse to the direction of the curvature ; siphuncle near the 
margin, in the centre of the dorsal aspect; small in its passage through the septa, 
but dilated to the diameter of four lines in the upper chambers, apparently 
less in the lower; septa but moderately arched, seven or eight to the inch. 

This species is allied to C. macrostomum (Hall), but is not so much curved, 
and has an elliptical section, the major axis of the ellipse being at a right angle 
to the plane of the curvature ; C. macrostomum is circular in the section, or if 
elliptical, as appears by one of Professor Hall's figures, the greater diameter cor- 
responds to the shorter in our species. 

The specimens are imperfect at both extremities, and denuded of the shell; 
neither the form of the apex, nor that of the aperture, nor the character of the 
surface, has been seen. 

Locality and Formation. — Lower Silurian. Mingan Island, near Tower Rock, 
South-east side of Large Island of Bayfield's Chart. 

Collector. — J. Richardson. 

Cyetocekas simplex. 

Description. — Slightly compressed laterally ; section oval ; dorso-ventral 
diameter greater than the lateral in the proportion of eleven to nine nearly; 
dorsal aspect obtusely rounded angular ; ventral more obtusely convex than the 
dorsal. Septa ten to the inch, measured on the sides, where they are broadly 
but slightly undulated towards the apex; more acutely undulated on the 
dorsal aspect towards the aperture; curvature more than half-a-whorl; depth 
of chamber of habitation about equal to the greatest diameter of the aperture; 
siphuncle small, dorsal, dilated between the septa. 

The cast of the interior shows a shallow concave constriction four lines in 
width, encircling the fossil close to the aperture ; the rate of tapering w 
about one line to the inch for one-half of the length, but becomes greater 
towards the apex. 
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The dorsal curvature for two inches of the larger extremity lies nearly in a 
segment of the circumference of a circle, of which the radius is one inch eleven 
lines, thence the curve becomes more rapid, until at the length of four and 
a-half inches, the distance between the extremities of the ventral side of a speci- 
men (imperfect at the small end) is one inch eight lines. The diameters at 
the aperture of this specimen are eleven lines and a-half, and nine lines ; at 
the small imperfect end, six lines and five lines respectively. The plane of 
the aperture is at right angles to the central axis of the fossil. This species 
is not so much compressed laterally as C. falx, neither is it so rapidly tapering, 
nor so much curved. 

Locality and Formation. — Black River limestone. Lot N. concession A. Nepean. 

Collector. — J. Richardson. 

CtETOCERAS FALX. 

Description. — Laterally compressed, section an ellipse somewhat acuminated 
at either end ; diameters as seven to ten ; sides broadly convex ; dorsal and 
ventral aspects more acutely rounded than the sides ; septa much arched in the 
direction from the ventral to the dorsal aspects ; in crossing the latter they are 
strongly undulated towards the aperture; siphuncle small, dorsal; general 
curvature very slight near the oral extremity, but amounting to more than two- 
thirds of a whorl in the last two inches in length of the small end. The speci- 
mens examined do not shew the distance of the septa. The surface of the shell 
appears to have been striated transversely. A specimen which measures three 
inches in length along the outside curve tapers from ten lines to three in the 
dorso-ventral diameter, and from seven and one-third to two and one-third lines 
in the lateral diameters. 

Fragments of this species cannot be well distinguished from those of C. simplex, 
unless by attention to the form of the section, which in this species is about 
equally narrowed at either end, while in C. simplex it is more rounded on the 
ventral than on the dorsal aspect. 

Locality and Formation. — Black River and base of Trenton. Pauquette's 
Rapids, Kiver Ottawa. 

Collector. — Sir W. E. Logan. 

Cybtoceras regulare. 

Description. — Section circular, curvature half-a-whorl ; the oral one inch and 
a-half of the length, lying in the circumference of a circle, of which the radius 
is one inch three lines in the specimens examined ; thence curving more rapidly 
to the apex, which is approximated to within half-an-inch of the aperture in 
specimens with an outside length of three inches ; depth of external chamber 
equal to the diameter of the aperture ; tube regularly tapering at the rate of one 
line and a-half to the inch ; siphuncle small, dorsal, dilated between the septa, 
which are very slightly concave and one line distant from each other where 
seen near the large extremity ; the surface appears to be smooth. 

The largest specimens seen are three inches in length and seven lines in 
diameter at the aperture ; depth of chamber of habitation eight lines on the 
dorsal margin and six and a-half on the ventral ; the plane oi the aperture is 
oblique to the axis of the shell, the ventral margin being most approximated 
to the apex. 

The proportions of this species are almost identical with those of Cvrtolites 
ftloswn, (Hall, Pal. N. Y., vol. 1, page 190, plate 41, fig. 38,) except as to the length. 
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The specimens from Pauquette's Rapids appear to be full grown, and yet the 
largest is only about three inches long, while the specimen of CyrtoUtes JUotuai 
figured bjr Professor Hall is fully four inches. At present I think these two 
species distinct, ours being smaller, and having a smooth surface. 

Locality and Formation. — Black River and base of Trenton. Pauquette's 
Rapids. 

Collectors. — Sir W. E. Logan, J. Richardson, E. Billings. 

Cyetoceras sinuatum. 

Description. — Compressed laterally, section elliptical, diameters as eleven to 
nine, tapering at the rate of about two lines and a-half to the inch ; surface 
annulated with apparently sharp ridges one-third of a line wide at base, and 
separated by shallow regularly concave spaces one line in width, which in 
crossing the dorsal aspect make a strong undulation or sinus towards the apex ; 
curvature, amounting to half-a-whorl or more, lying in the circumference of a 
circle, with a radius of one and a-half inches for two inches from the aperture, 
thence more rapid. 

The specimen examined has a dorso-ventral diameter of one inch at the aper- 
ture, and a lateral diameter of nine lines and three-quarters ; the length of the 
dorsal margin is three inches, and in that distance it tapers to the diameter of 
from six to five lines. Neither the septa nor the siphuncle is visible. In some 
respects this species resembles Cyrtoceras annulatum, (Hall, Pal. N. Y«, vol. 1, page 
194, plate 41, fig. 485,) but in that species the section is circular, and the rate 
of tapering is not so great as in this, while the specimens figured on the plate 
cited are more sharply curved 

Locality and Formation. — Black River limestone. La Petite Chaudifere. 

Collector. — E. Billings. 

Genus Orthoceras. 

ORTHOCBRAS ANTICOSTEN8E. 

Description. — Elongated, large, section sub-oval, dorsal side broad, flattened 
or but moderately convex ; siphuncle large, marginal, lying along the central 
axis of the dorsal aspect, much dilated between the septa; the rate of tapering 
varies in different parts of the same individual, being more rapid near the aperture 
than it is near the smaller extremity. From a diameter of three inches and 
one-eighth, measured across in the broadest direction, one specimen contracts to 
two inches and a-quarter in a length of six, or at the rate of about one line 
and a-half to the inch ; further towards the apex the rate becomes gradually less. 
The septa are convex, about five lines distant from each other, and m crossing the 
dorsal side make a strong undulation in the direction of the apex. 

In one fragment deprived of the shell, the character of the surface appears to 
have been impressed upon the cast of the interior, and if this supposition be 
correct, then the exterior of the shell was ornamented by sharp longitudinal 
raised lines, about two in one line, with finer ones between. 

This fine species is most closely allied to O. tenwftlum (Hall) of the Black River 
limestone, but differs in being much flatter upon the dorsal side, and in not so 
rapidly expanding near the aperture ; the undulations of the septa also are more 
pronounced, the striation of the surface apparently stronger, and the whole pro- 
portions more slender. It appears to have grown to the length of two feet and a 
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Locality and Formation. — Lower Silurian. Charleton Point, Anticosti. 
Collector. — J. Richardson. 

Orthoceras formosum. 

Description. — Section circular, tapering at the rate of one line and a-half to 
the inch ; siphuncle one-third the diameter from the margin, small in its passage 
through the septa, and dilated in the chambers ; septa much arched from the 
ventral to the dorsal margin, but moderately so in the direction of the lateral 
diameter ; their edges strongly undulated towards the apex on the sides, and in 
an opposite direction on the dorsal and ventral margins ; this curvature is also 
greater on the ventral than on the dorsal margin, the septa being a little 
oblique, or more approximated to the aperture on that side ; proportional depth 
of the chambers varying from one-fifth to one-seventh of the diameter in the 
same individual ; surface striated longitudinally by fine sharp parallel raised lines, 
about six or eight in one line. 

In one specimen two inches and a-half in length, one inch in diameter at the 
large, and nine lines at the small end, the distance of the septa from each other 
averages two lines and a-half, there being twelve in a lengtn of two inches and 
a-half. In another specimen one inch and a-half in diameter, the average, is the 
same; and in a third with a diameter two inches, the distance is four lines. The 
centre of the siphuncle in this latter specimen is five lines distant from the 
ventral margin, where the diameter is sixteen lines. 

The dilatations of the siphuncle constitute small compressed nummuloid beads 
three lines in diameter. 

Locality and Formation. — Lower Silurian. English Head, Anticosti. 

Collector. — J. Richardson. 

Orthoceras xiphus. 

Description. — Very much compressed, two-edged ; lateral diameter greater than 
the dorso-ventral, in the proportion of fourteen to six ; ventral aspect slightly 
convex, nearly flat ; dorsal broadly rounded, but somewhat angular along the 
central line ; sides represented by two obtuse edges ; siphon small, marginal, Tying 
along the central axis of the ventral aspect ; septa much arched, and distant 
a little more than two lines from each other, where the lateral diameter is one 
inch and a quarter ; the edges or lateral margins taper or incline towards each 
other at the rate of about two lines to the inch, the dorsal and ventral sides at 
one-half that rate ; the septa, in a fragment one inch five lines in width, are so 
arched that they form an arc of a circle, of which the radius is nine lines nearly. 

The specimens are imperfect an:? do not exhibit the character of the surface. 
In general form this species resembles a large Theca. A fragment one inch five 
lines in width at the larger extremity, one inch and two lines at the smaller, is 
one inch and a-half in length, and when perfect was apparently about nine 
inches long. The chamber of habitation m this specimen appears to have 
been one inch in depth. 

Locality and Formation. — Lower Silurian. Cliffs east of English Head, Anticosti. 

Collector. — J. Richardson. Trenton limestone, City of Ottawa, A. Murray. 

Note. — This species has not the double curvature of the septa of Gonioceras. 
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Orthoceras balteatum. 

Description. — Section circular, tapering at the rate of ^pbout one line to the 
inch ; siphuncle small near the centre ; septa moderately convex and a little 
oblique, their margin nearest the aperture on the ventral side ; surface longi- 
tudinally striated with extremely minute lines, about twelve in one line; girt 
with strong annulations, with acutely rounded edges, two lines distant at a 
diameter of seven lines, one line distant at a diameter of four lines and a-half ; 
the intervening annular sulci are regularly concave from the edge of one annu- 
lation to another, and slightly undulated towards the aperture on the dorsal 
side. 

Formation. — Lower Silurian. 

Locality. — English Head, Anticosti. 

Collector. — J. Richardson. 

Orthoceras minganense. 

Description. — Cylindrical, tapering at the rate of less than half-a-line to the 
inch ; siphuncle small, one-third the diameter from the margin, slightly expanded 
between the septa into slender fusiform beads ; septa moderately arched, a little 
more than one line distant from each other at a diameter of nine lines ; surface 
with strong rounded annulations, with concave annular sulci between, nearly 
direct, but slightly undulated, ten in one inch at a diameter of nine lines. 

Differs from O. balteatum in its more approximate annulations, and more gra- 
dually tapering form. 

Locality and Formation. — Lower Silurian. — Mingan Islands, near Tower Rock, 
South-east side of Large Island, of Bayfield's Chart. 

Orthoceras perannulatum. 

Description. — Section circular, very widely and strongly annulated, tapering at 
the rate of a little more than half-a-line to the inch. Siphuncle moderately large, 
central ; septa regularly but not much arched, distant three lines from each 
other at a diameter of eight lines, annulations very prominent, sharp, a little 
oblique, and four lines distant at a diameter of one inch ; the intervening 
sulci are regularly concave from the edge of one annulation to another. 

Locality and Formation. — Lower Silurian. West-end, Anticosti. 

Collector. — J. Richardson. 

Orthoceras propinquum. 

Description. — Large, section circular, tapering at the rate of one line to the 
inch ; septa very convex, slightly undulated at their edges, and distant two and 
a-half lines on an average at a diameter of three inches. The above are all the 
characters that can be gleaned from the very imperfect specimen examined, 
which, however, clearly indicates an othoceratite of great size and length, with 
the septa very closely approximate in proportion to the diameter. The frag- 
ment is seven inches long, and tapers from three and a-half inches to two 
inches eleven lines, and exhibits the edges of thirty-five septa. 

Locality and Formation. — Lower Silurian. Charieton Point, Anticosti. 

Collector. — J. Richardson. 
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Orthoceras Lyelli. 

Description. — Cylindrical, smooth, section circular, tapering at the rate of one- 
third of a line to the inch ; at a diameter of eight lines there are twelve mode- 
rately convex septa to the inch, and the centre of the siphuncle is two and one- 
third lines from the margin. The species is remarkable for its cylindrical, straight, 
and very slightly tapering form. 

Locality and Formation. — Lower Silurian. Cliff East of Salmon River, Anticosti. 

Collector. — J. Richardson. 

Obthoceras Sedgwicki. 

Description. — Section circular, tapering at the rate of nearly two lines to the 
inch from a diameter of three inches. Siphuncle large, marginal, dilated between 
the septa ; septa convex, slightly undulating towards the apex on the ventral 
side, distant from each other four and a-half lines, and two and a-half at two 
inches ; surface striated longitudinally. In a specimen seven inches long, three 
inches in diameter at the large end, and one inch ten lines at the smaller extre- 
mity, the siphuncle is one inch in diameter where seen at the small end. The 
striation of the surface is but very obscurely indicated in the specimen. This 
fine large species is allied to O. tenwfilium of the Black River limestone, and 
also to O. Anticostense, from both of which however it differs in its circular sec- 
tion and straight sides. 

Locality arid Formation. — Lower Silurian, West End, Anticosti. 

Collector. — J. Richardson. 

Orthoceras canadense. 
Huronia vertebralis, (Stokes). 

Description. — Extremely elongated, very gradually tapering; septa distant; 
siphuncle large, dilated only in the upper part of each chamber, where it forms 
a strong projecting annulation abruptly rounded on the upper side, and gra- 
dually sloping to the lower ; depth of chambers near the aperture about one 
inch and a-half, becoming gradually less in the direction of the apex, somewhat 
variable ; diameter of the non-dilated portion of the siphuncle about equal to the 
distance of the septa, often a little greater, sometimes a little less. 

In consequence of the peculiar mode of dilatation of the siphuncle (the only 
part of this remarkable fossil which is well known,) it resembles a long, slowly- 
tapering, many-jointed column, each joint having a truncated sub-pyriform 
shape, its smaller extremity fitting into the centre of the large expanded upper 
termination of the next succeeding segment. The inferior half or two-thirds 
of the length of each joint is either cylindrical, or but very gradually expanding 
upwards with an inward and outward curve, until it finally has swollen out to 
form the lower sloping sides of the annulation above. A specimen from the north- 
west side of the Island of Anticosti, (where it is associated with fossils of Upper 
Silurian age, many of them identical with species peculiar to the Niagara and 
Clinton groups,) consisting of six segments, corresponding to six chambers of 
the animal to which it belonged, is four inches and seven lines in length, giving 
nine lines and one-sixth as the average distance between the septa; the dia- 
meter of the uppermost annulation is one inch and four lines, and of the lower- 
most one inch and two lines ; the rate of tapering therefore of this Ortho- 
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cerasj as indicated by that of the siphuncle was about half-a-line to the inch, and 
consequently the perfect individual was in all probability six feet in length. 

The specimen is fractured longitudinally, so as to exhibit a good section 
through four of the segments ; it shews a small slightly eccentric tube one and 
a-half lines in diameter, with its centre filled with dark-coloured matter, apparent- 
ly the same in composition as the rock in which the fossil had been imbedded, 
a small portion of which still adheres to one end of the specimen. With the 
exception of the contents of this tube, the whole siphuncle is composed or filled 
with a whitish calcareous spar, with however, several small druses lined with 
semi-transparent crystals ; into these cavities small quantities of the dark-colored 
rock have also penetrated. At the upper end of each segment, just where the 
joint above appears to be inserted, a thin plate penetrates from the outer shell 
into the now filled-up cavity of the siphuncle, curving downwards; these 
appear to me to be the edges of the septa, and if so, then as in every other species 
of Orthoceras, with a dilated siphuncle, the passage from one chamber to another 
was smaller than the main body of the tube (in this instance about four lines 
less in diameter than the cylindrical portion, and from eight to ten less than 
that of the fully developed annulations.) 

It can be clearly seen in this specimen that upon each of the inner edges of 
the septa there is a reniform mass, of a color a shade deeper than that of the ge- 
neral filling of the tube ; it is placed with its constricted side against the inward 
projecting edges of the septum, and seems to curl around it above and below. 
The same arrangement of the different materials in the interior of these fossils is 
well figured in the Transactions of the Geological Society, vol. 5, plate 60, Figs. 
2, 6, 3, in illustration of Mr. Stokes* paper on the Orihocerata ; although at the 
time of the date of that memoir the meaning of these curving shades of color 
was not understood. Since, however, the publication of M. Barrande's investi- 
gations upon the subject, * they have become perfectly intelligible, and enable 
us to decide from the internal structure alone of this fossil, that it is really, the 
siphuncle of an Orthoceras y only differing from an ordinary form by the cir- 
cumstance of its being dilated in tlie upper part of each chamber ', so as to produce 
a series of top-shaped joints, instead of the row of spherical or nummuloid joints 
usually to be seen in the figures of different species of Ormoceras described in 
various works. This mode of dilatation in the siphuncle of an Orthoceras, so far 
from being of generic importance, is not always of specific value, because there 
are specimens in the collection of the Survey which exhibit both turbinate 
and nummuloid joints in the same individual. While upon this subject, I 
beg to give the following compilation of the history of the genus Huronia. 

This genus was first described in a paper entitled " Notes on the Geology and 
Geography of Lake Huron," read before the Geological Society, in 1823, by 
Dr. Bigsby, who had then recently returned from his travels in North America. 
His memoir is full of interesting information, and the palaeontological portion of it 
may be considered as the first essay of any importance upon the fossils of Canada. 
It was prepared, I believe by the late C. Stokes, Esq., who thus correctly des- 
cribes the species in question, but under the impression that the specimens 
examined by him were corals. 

" The corals of the species represented in plate 28, fig. 2, have in their general appearance a consider- 
able resemblance to vertebrae; they are columns tapering from the top, composed of similarly formed 
joints, which diminish downwards both in length and breadth, though not in regular graduation. 
The length of each joint in this species is about one inch, and the breadth exceeds the length ; the 



• See a paper by M. Barrande in the Bulletin of the Geological Society of France, dated 23rd 
April, 1855, and entitled " JUmplissage organique du siphon dans certain** cephalapodes paUozoiquesJ 1 
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transverse section is circular. The lower or middle part of each joint is cylindrical, or slightly 
conical ; the upper part swells out and is inflected inwards at the top, so as to meet entirely the 
base of the joint next above it. The dilated part is in different species in very variable proportion 
to the rest of the joint ; the lower part of one joint is inserted to some little depth into the upper 
part of the next beneath it, so as to attach the joints firmly to one another. The external surface 
is covered over with a thin smooth coat, but this is rarely preserved, and then only in small portions ; 
the surface is usually without this coat, and is then longitudinally striated. 

u When the joint is most dilated a thin horizontal septum, formed by the abrupt inflexion inwards, 
2nd coalescence of the upper and lower parts of the outer coat, passes transversely across the joint, 
as is seen in two of the joints in fig. 2." (Transactions of the Geological Society, N. S., vol. 1, page 
202, Plate 28, fig. 2.) 

The. thin horizontal septum mentioned in the above extract as occurring where 
the joint is most dilated, is well shewn in all the joints of our specimen, and is 
without doubt the remains of the ordinary septum of an Orthoceras. It does not 
extend through the siphuncle, but only penetrates inward about two lines, curv- 
ing downwards as previously stated. 

He proceeds to describe five species under the names of Huronia Bigsbii, 
H. vertebralis, H. turbinate,, H. obliqua, and H. spheroidalis. The greatest length 
of any column he had seen was twenty-seven inches. The first and second of 
these appear to me to be of one species, H. vertebralis, ox Orthoceras Canadense, 
as it is now proposed to call it. 

As I understand him the specimens were from the quartzose limestone at Col- 
lier's Harbour, from the west end of the Great Manitoulin, and also from Drum- 
mond Island. 

Afterwards, in a paper entitled " On some species of Ortkocerata" read June 
6th, 1837, and published in the third volume of the Transactions, Mr. Stokes 
announces his conviction that the Huroniae previously described were the siphun- 
cles of Orthoceratites. He had in the interim examined numerous specimens of 
other species of undoubted Orthoceratites, and found among them so many points 
erf resemblance to Huronia that he could no longer doubt their relationship, 
although he thought proper to retain the generic name. The idea therefore of 
their being at least related to this family of the Cephalopoda is not new, but was 
long since seriously entertained by the first geologist who studied them atten- 
tively. 

In the excellent little " Manual of the Mollusca," by S. P. Woodward, pub- 
lished in Weale's scientific series in 1851, part 1, page 89, there are two figures 
of Huronia with the following remarks : 

" Numerous examples of this curious fossil were collected by Dr. Bigsby (in 1822) and .by the 
officers of the regiments formerly on Drummond Island. Specimens have also been brought home 
by the officers of many of the Arctic expeditions. But with the exception of one formerly in the pos- 
session of Lieut. Gibson (68) and another in the cabinet of Mr. Stokes, the siphuncle only is preserved, 
and not a trace remains of septa or shell wall. Some of those seen by Dr. Bigsby in the limestone 
cliffs were six feet long." 

Mr. Woodward's figure a consists of four joints of the siphon, with the corres- 
ponding septa, and he states in a note that it was made from a specimen presented 
to the British Museum by Dr. Bigsby. " The septa were added," he says, " from 
Dr. Bigsby's drawing ; they were only indicated in the specimen by colorless 
lines on the brown limestone." His figure b represents two joints, beneath 
each of which are curved lines indicating the existence in that specimen of the 
reniform patches of color seen in our specimen, and which are simply transverse 
sections of the solid rings of animal secretion formed around the inside of the 
siphuncle upon the edges of the septa, and called by M. Barrande " anneaux 
obstructeurs." 

If then, in view of the above facts and opinions which I have thought pro- 
per to give at some length, because they tend to support the disposition here 
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made of these remarkable fossils, the Huroniae are really the remains of cham- 
bered eephalopods belonging to the family of the Orthocerata, another ques- 
tion arises ; are they generically distinct from Orthoceras proper ? 

And upon this part of the subject it may be observed, that the Orthoceratites 
were at first described as being all provided with a cylindrical non-inflated 
siphuncle either central or subcentral, and that since the discovery of the Lake 
Huron fossils those with siphons swollen between the septa have been usually 
referred to the genus Ormoceras, a name suggested by the bead-like form of 
this organ. 

Some of the species have also been thought to be sufficiently distinct to con- 
stitute other generic groups and hence the names Actinoceras, Conotubularia, 
Orthoceratites cochleati, tifc. But at present there appears to be a disposition 
among many palaeontologists to allow these subdivisions to drop out of use, and 
to refer nearly all the species to the old genus Orthoceras. Thus M. Bar- 
rande, after examining nearly 300 species of palaeozoic cephalopoda, has an- 
nounced his intention to keep together, under the name Orthoceras, all the 
straight forms, whatever position the siphuncle may take, " and no matter whether 
it be cylindrical or swollen between the septa."* 

The specimens in the collections of the Geological Survey of Canada show a 
regular transitional series, from those with siphons scarcely at all inflated, to 
those with annulations an inch and a-half in diameter. The segments are also 
either fusiform, globular, oblate, spheroidal, nummuloid, turbinate, or more 
swollen at one side of the chamber than at the other. Some of these forms are 
also apparent in two other genera. Thus in Oyroceras magni/icum the siphon 
between the septa is dilated into a series of fusiform beads ; in Cyrtoceras regulare 
the expansions are globular but scarcely two-thirds of a line in diameter; in 
Cyrtoceras svbturbinatvm globular, four lines in diameter, and exhibiting radiating 
lamellae ; while in one fragment of a species of Cyrtoceras, not described, it is 
expanded in the upper part of the chamber, and tapering below exhibits a form 
very like Huronia. 

These specimens shew that it is absolutely impossible to draw a line between 
those species which should be referred to Ormoceras (provided that genus be 
retained) and those which belong clearly to Orthoceras proper. It is equally diffi- 
cult to separate Huronia from Ormoceras. In the best-known species of this 
latter genus O. tenuifilum, Hall, good specimens show that the siphuncle is con- 
structed on precisely the same plan as Huronia, with this difference only, that 
the inflation occurs in the lower part of the chamber. One beautiful example 
from the township of Fitzroy is completely silicified. It was originally imbed- 
ded in limestone, and thus by treatment with hydrochloric acid it became 
possible to remove completely the calcareous matter, leaving eight segments of 
the siphuncle perfect, and the corresponding chambers entirely empty. The 
length occupied by the eight chambers is three inches and one-eighth, the 
lateral diameter at the small end is one inch, at the large end one inch te~ 
lines ; the distance between the septa is pretty uniformly five lines, agreein 
in this respect with fig. 2, plate 17, Pal. N. Y., Vol. 1, which Professor Ha 
refers to the variety O. dutans. The septa appear to spring from the edges 
of the annulations of the siphon, but in one instance there is some evidence of 
an origin in the constriction below. The greatest expansion of the swollen 
portion of the siphuncle is just within the concavity of the septum, as expressed 

* See a paper in the Quarterly Journal of the Geological Society of London, Vol. 10, page 6 of the 
" Translations and Notices," entitled " On the Silurian Crustacea, Pteropoda, and CephalopoM oj 
Bohemia." By M. J. Barrande. 
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by Professor Hall, and on its upper side it first slopes with a rounded outline, 
and then ends suddenly with a perpendicular contraction to the small cylin- 
drical portion, which is continued about one and a-half lines, and then gradually 
expands to form the next inflation above. Were all traces of septa and shell 
removed, this siphuncle would at once be called a Huronia. In another more 
slender specimen, also silicified, and prepared by the same process, the septa 
are only about three lines distant, and yet the Huronia form of the siphuncle 
is very perfectly exhibited, and moreover the septa seem to originate from the 
lower part of the constricted portion, immediately in contact with the base of 
the projecting shoulder-like upper margin of the next expansion below ; they 
seem to be funnel-shaped and to contain the siphuncle, only branching away 
from it from the circumference of the annulatiorfs on the lower side. If this be 
the true interpretation of the appearances presented by these specimens, then 
the points of the insertion of the edges of the septa into the siphuncle, or 
rather of their attachment to it in these species, are the same as in Huronia. 

In the next species to be described, O. persiphonatum, the siphuncle is on 
one side a perfect Huronia in appearance. It consists of a regular series of 
joints, each broad at the top and diminishing downwards, the smaller end of 
each joint inserted into the larger extremity of the one next below. There are 
no traces of septa except just at the upper end of the joint, and there only so 
much as is seen in Huronia vertebralis, that is to say, " the thin horizontal septa " 
first observed by Mr. Stokes. Judging from this side we could only classify the 
specimen as an additional species of Huronia, but on examining the other 
side we find two of the septa remaining, and the perfect cast of the interior of 
the external shell, for the length of one of the chambers. It also shows that 
the septa were excessively thin, and although expanding from the edges of the 
annulation, as in 0. tenui/ilum, they originate from the base of the expansion 
next below ; the three specimens have also the central slender tube of Huronia. 
The same organ may be seen more or less distinctly in almost every section of 
the siphuncle of O. tenui/ilum. 

It appears to me therefore that these several species only differ from each 
other specifically in the form and position of the inflated portions of their 
ophuncles, and that all the species of Huronia should be referred to the genus 
Ormoceras, provided that genus be retained ; but if it be suppressed, that they 
should then be classified in the old genus Orthoceras. In removing this species to 
its new place it would be desirable to retain for it one of the original specific 
names, and I would call it Orthoceras vertebraiis, were it not that there are 
already several species of that name. There is also one O. Bigsbyi. As it was 
first discovered in Canada, and as it has always been associated with the geology 
of Canada, I beg therefore to propose for it the name of O. Canadense. 

Locality and Formation. — Middle Silurian, South-west Point of the Island of 
Anticosti. 

Collector. — J. Richardson. 

It occurs also in the same geological position on the Great Manitoulin and 
Drummond Islands, Lake Huron. 

Orthoceras persiphonatum. 

Description. — Elongate, large; siphon of great size, marginal; strongly annu- 
lated in the upper-half or two-thirds of each chamber, and cylindrical or but 
gradually expanded in the lower third ; septa very thin and convex, distant six 
and a-half lines on an average when the siphuncle has a diameter of one inch 
and a-half. 
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The annulations of the siphuncle are in the two specimens examined, a little 
oblique, the ventral margin being nearest the aperture ; a fragment of a siphuncle 
six inches and a-half in length tapers from one inch and a-half to one inch and 
a-quarter, or at the rate of about haif-a line to the inch. 

This species differs from O. Canadense only in its more approximate septa, and 
appears to have been like that, an extremely long, tapering form, with very thin, 
fragile, exterior shell and septa. 

Locality and Formation. — Middle Silurian. Cormorant Point, Anticosti. 

Collector. — J. Richardson. 

Orthoceras cornuum. 

Description. — Section circular, tapering at the rate of one and a-half lines to the 
inch, from a diameter of two inches and four lines ; siphuncle small, eccentric, 
one-fourth of the diameter from the margin ; septa convex, from four to six lines 
distant. The only specimen seen is slightly bent, and has the siphuncle approx- 
imated to the side of curvature. 

The specimen is ten inches in length and two inches in diameter at the 
largest end. A portion of the chamber of habitation remains, and some of the 
septa at its base are much less distant than elsewhere. Thus the first and 
second are distant two-thirds of a line, and the next five about one line and 
a-half each, the sixth and seventh two lines and a-half, and then they become 
at first six lines distant, and towards the apex only four lines. 

The specimen resembles O. subarcuatvm (Hall), but no traces of the annulations 
occurring on that species have been observed in this. 

Locality and Formation. — Lower Silurian, apparently at the base of the Trenton 
limestone. Tower Cliff, S. E. point of Large Island, Bayfield's Chart, Mingan 
Island. 

Collector. — J. Richardson. 

Orthoceras bucklandii. 

Description.— -Section circular, tapering at the rate of one line to the inch; 
siphuncle small, eccentric, dilated oetween the septa into globular, bead-like 
expansions, two lines in diameter ; septa moderately convex, two lines distant at 
a diameter of one inch and two lines ; where the iossil is fourteen lines in dia- 
meter the siphuncle is four lines from the margin. 

A specimen with a diameter of twenty-two lines, has the centre of the siphuncle 
distant from the margin about seven lines. 

Locality and Formation. — Upper Silurian. Beach west of South-west Point, 
Anticosti. 

Collector. — J. Richardson. 

Orthoceras magni-sulcatum. 

Description. — Tapering at the rate of two lines to the inch ; septa convex, 
exceedingly oblique, distant one line upon an average, at a diameter of one inch 
four lines; surface sulcated longitudinally by about fourteen shallow concave 
furrows, which, at the diameter mentioned, have a width of four lines each. 

The specimen is a fragment one inch and a-half in length, exhibiting only the 
above characters. The great width of the longitudinal furrows is a most maAejj 
character, and will be sufficient to render very small fragments of this fofifll 
instantly recognizable. 
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Locality and Formation. — Lower Silurian, Charleton Point. 
Collector. — J. Richardson, Anticosti. 

Orthoceeas allumettense. 

Description. — Section nearly circular, tapering at the rate of one line and 
a-half to the inch ; siphuncle eccentric, dilated between the septa to the width 
of four lines and a-half; septa very convex, from two to two lines and a-half 
distant ; surface apparently smooth. 

The inner margins of the dilatations of the siphuncle are near at the centre of 
the fossil, and are oblique ; the outer margins are most approximate to the aper- 
ture. When separated, the siphon resembles O. persiphonattim in consisting of 
a aeries of flattened discs with rounded edges, but it is not more than one-fifth 
the diameter of that species. It is also less than the same organ in O. tenuifilum ; 
in a specimen of this last named species, at a diameter of one inch, even the con- 
stricted portion of the siphon is nine lines, while in O. Allvmettense the annulations 
have only a breadth of from four to five lines. 

This species is rather common in a fragmentary condition. It occurs at 
Fauquette's Rapids, at the lower end of the Allumettes Island, and also in the 
townships of Fitzroy, Hull and Huntley, associated with Bird's-eye, Black River 
and Trenton limestone fossils. 

The specific name is derived from the Be des Allumettes, as it is in the limestone 
at the lower end of this island that specimens of this species have been obtained 
in the greatest perfection. 

Formation. — Lower Silurian, Bird's-eye, Black River, and Trenton. Localities 
as above. 

Collectors.—' Sir W. E. Logan, J. Richardson, E. Billings. 

Obthoceeas ottawaense. 

Description. — Section circular, tapering at the rate of about one line to the 
inch, from a diameter of seven lines ; siphuncle small, nearly central, slightly 
dilated ; septa at the diameter of seven lines, six in thirteen lines, about ten 
to the inch at a diameter of four lines ; they are rather .convex and a little 
oblique, their dorsal margin most approximate to the aperture. The siphon 
appears to be more eccentric towards the apex than it is near the aperture. 
At a diameter of two lines and a-half, its centre is one line and a-half from the 
centre of the fossil, but at the diameter of seven lines it is very nearly central. 

This species somewhat resembles O. recticameratum (Hall), but differs in its 
regularly convex and distant septa. In the figure of that species, Pal. N. Y., 
vol. 1, plate 2, figure 4, at a diameter of seven lines there are nine septa to the 
inch, and they are described by Professor Hall, as not curved, but passing 
obliquely in a line from the inside of the shell to the siphuncle, or vice versa. 
In one specimen at the same diameter there are scarcely six chambers to 
the inch, and the septa have a well rounded convexity of more than one line in 
height. 

The specimen from which the above description has been drawn was collected 
at La Petite Chaudi&re Rapids, on the River Ottawa, where it occurs associated 
with numerous species of fossils of the Black River and Trenton limestones ; but 
in the vicinity or the Union Bridge, two miles further down the river, numerous 
fragments occur in the central part of the Trenton, which have the same pro- 
portions, and appear to me to be the same species. In this latter locality they 
are replaced and often filled by crystalline dolomite weathering of a light red 
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color. The specimens are usually from four to five inches in length, rarely more 
than six inches, and almost always consist of the smaller extremity of the fossil. 

Orthoceras murrayi. 

Description. — Section sub-elliptical or obscurely triangular, tapering at the 
rate of one line and a-third to the inch, from a lateral diameter of thirteen 
lines ; ventral aspect the broader ; flattened or but slightly convex ; dorsal side 
most convex along the centre, giving to the section a sub-triangular shape ; 
lateral diameter greater than the dorso-ventral in the proportion of about eleven 
to thirteen; siphuncle cylindrical, one-sixth of the greatest diameter of the fossil, 
situated near the ventral margin. The septa on the ventral side make a strong 
curve towards the apex ; they are distant from one-seventh to one-tenth of an 
inch. In a specimen three and a-half inches in length and thirteen lines wide 
at the largest end, in the first inch of the smaller extremity there are not 
quite seven septa ; in the next inch the same number, in the third nine, and 
in the half-inch five. Another specimen shews ten septa to one inch, at a 
diameter of thirteen and a-haif lines, and in a third there are nine at a dia- 
meter of one inch ; they are moderately convex. An artificial section through 
five of the chambers shews that the siphuncle is cylindrical, and that the septa, 
at the point of their contact with it, are bent suddenly towards the apex; 
the surface, which is not well shewn, appears smooth. The species is named 
after Alexander Murray, Esq., Assistant Provincial Geologist, who discovered it 

Localities and Formation. — Trenton limestones, north and east sides of St. Jo- 
seph's Island, Lake Huron. 

Collector. — A. Murray. 

Orthoceras hastatum. 

Description. — Shaped like a Theca, two-edged ; ventral side broad and almost 
flat, slightly convex ; dorsal aspect most convex along the centre, thence sloping 
to the sides, which are perpendicular to the ventral aspect, and nearly flat in the 
larger portion of the shell. The section is thus a low, broad-based triangle, 
with the angle at each end of the base truncated, and with the apical angle 
rounded. At a lateral diameter of eleven lines the height or dorso-ventral 
diameter is six lines ; the rate of tapering is about four lines to the inch, measuring 
the inclination of the sides ; the ventral and dorsal aspects approach each other 
at the rate of two lines and a-third to the inch ; siphuncle small, close to the 
centre of the ventral margin ; the septa are curved in a circle of which the 
radius is about half-an-inch, their distance from each other has not been satis- 
factorily ascertained ; near the apex the sides consist of two rounded edges, but 
in the direction of the aperture these become more and more broadly trun- 
cated, until at a diameter of eleven lines they have a perpendicular width of 
about two lines. The surface is coarsely striated transversely, and at the dorsal 
ridge, the striae appear to make a bend towards the aperture. 

Locality and Formation. — Black River, and Trenton lime stone, Pauquette's 
Rapids, Ottawa City. 

Collectors. — Sir W. E. Logan and E. Billings. 

This species tapers more rapidly than O. xijyhias, and judging from the size of 
one fragment must have attained a length of six inches. 
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Obthogeras botulatuh. 

Description. — Septa very convex, four lines distant at a diameter of one inch 
eleven lines ; siphuncle large, dilated between the septa, constituting an ob- 
liquely nummuloid cylinder fourteen lines in diameter, where the diameter of the 
perfect fossil was two inches, and situated within three lines of the ventral 
margin. The annulations have an obliquity of about 20° to the longitudinal 
axis, and they are evenly convex from one septum to another. 

A silicified specimen from which all the calcareous matter has been removed 
by the application of hydrochloric acid, shows the rings of obstruction to be 
contiguous, the line of contact between each two being near the centre of the 
dilatation on the dorsal side of the siphuncle, and a little in advance of the 
centre on the ventral side, where also they have the greatest thickness. The 
fragment appears to be the oral extremity of the siphuncle, and four of the rings 
at the entrance are still incomplete on the dorsal aspect, the last-formed having 
made the least progress at the time of the death of the animal. The acid has also 
removed from the interior all the limestone, leaving the inside of the rings 
exposed. They are transversely wrinkled or deeply striated in the general direc- 
tion of the length. The diameter of the internal tubular cavity of the siphuncle 
is in this specimen six lines at the extremity, but it contracts to about two lines 
after penetrating three inches (the length oi the fragment), and it then contains 
a second small tube one line in diameter. Another specimen, two inches and 
a-quarter in length, is fourteen lines in diameter, and there is a portion of the 
external shell still attached to it, the convexity of which when extended into a 
complete circle, shows the diameter of the perfect animal to have been at this 
place two inches nearly. It also exhibits the strong transverse plications on the 
interior of the rings of obstruction, and shows that these were thickest on the 
ventral side. The fines of contact of the rings in this specimen are visible on the 
outer margins of the annulations of the siphuncle, as in the last, but appear to be 
nearly central all around ; the small internal tube cannot be detected. This 
species differs from O. persiphonatvm in the much more approximate septa, and in 
the uniform dilatation of the siphuncle, which in that is only expanded in 
the upper part of the chamber, while in this the margins of the segments are re- 
gularly rounded from one septum to another. 

Locality and Formation. — Upper Silurian, Niagara Group, Head of Lake Ta- 
miscamangue, 

Collector. — Sir W. E. Logan. 

Obthocebas python. 

Description. — Large, elongated, gradually tapering; septa very convex, distant 
one inch or a little more at the oral extremity, thence becoming more approx- 
imate, until at the apex they are scarcely half-an-inch apart ; the siphuncle is 
large and dilated between the septa into a series of sub-globular or oval expan- 
sions, decreasing in size from the aperture towards the apex ; these are slightly 
more inflated in the upper than in the lower half. At the apex in one specimen, 
the most perfect seen, where the septa are five lines distant, the diameter of the 
last bead of the siphuncle is four lines, and of the twenty-seventh from the 
apex eleven lines, the length being one inch; the passage through the septa is 
small. The separated siphuncle of this species is a fossil of a very remarkable 
appearance, resembling a row of small eggs placed end to end, the size gradually 
diminishing from the diameter of one inch to that of three or four lines. It is 
one of these species which will probably not often be found with the septa and 
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external shell preserved, as these portions of the structure appear to have been 
of a thin and perishable nature, while the siphuncle with the exception of a small 
central channel, was completely solidified by the calcareous secretion of the 
animal during life, and thus will perhaps be more frequently discovered well 
preserved. 

The finest specimen known is a siphon eighteen inches in length, consisting 
of twenty-seven joints, corresponding to twenty-seven chambers, collected by 
Mr. P. A. McArthur in the Trenton limestone at the City of Ottawa. In this 
specimen there are no traces of septa or external shell. This, and several other 
fragments from the same locality, are now in the collection of the Geological 
Survey. 

Another specimen of six segments, with a portion of the shell and traces of 
septa, was found by myself at the Cdte des Neiges, Montreal, last summer. An 
artificial section shews the internal channel or tube, and also that the amount 
of secretion was greatest on one side, probably the ventral side. 

Since the above was written, Professor Dawson, Principal of McGill College, 
Montreal, has given me the opportunity of examining another specimen in his 
collection ; it consists of a fragment exhibiting on one side eleven of the expan- 
sions of the siphuncle, with traces of the septa upon the other. The specimen, 
although crushed, proves the siphuncle to be considerably excentric, and that the 
rate of tapering is almost one line to the inch. The eleven joints occupy a 
length of six and one-fourth inches, and they appear to belong to the terminal 
half of an individual of medium size. The memorandum accompanying the 
fossil when sent to McGill College, states that it was " Found in limestone rock, 
near the surface in the 14th concession of the Indian Lands, Kenyon. The 
surrounding country has abundance of limestone with the remains of fish or rep- 
tiles, thickly interspersed with granite boulders ; the land has a great deal of sea- 
shell in it." 

Orthoceras decbbscens. 

Description. — Shell annulated, with sub-acutely rounded and slightly undulfr- 
ing ridges, which are two lines distant at a diameter of fourteen lines, somewhat 
more approximate towards the apex ; intervening spaces regularly concave and 
half-a-lme in depth. Section circular, tapering at the rate of two lines to the 
inch ; siphuncle small, excentric about one-sixth of the diameter from the centre; 
septa concave, slightly oblique, their ventral margins nearest the aperture, distant 
two lines at a diameter of eleven lines. 

Differs from all other described annulated species of the Silurian limestone of 
America in its more rapid rate of tapering. 

Locality and Formation. — Black River limestone. La Petite Chaudifcre Rapicfe 
Ottawa River. East side St. Joseph's Island. A. W. Smith's farm, C6te de la 
Visitation, Island of Montreal. 

Collectors. — E. Billings and J. Richardson. 

Orthocebas vulgatum. 

Description. — Section circular or very slightly oval, tapering at the rate of one 
line and a-half to the inch ; siphuncle nearly central, small ; septa concave, 
distant from each other from two to two and a-half lines. A fragment two inches 
and a-half in length, fourteen lines in diameter at the large end, and ten and 
a-half at the smaller, has twelve chambers. A second specimen fourteen lines 
in diameter, has five chambers in a length often lines and a-half. A third, at a 
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diameter of nine lines, has four chambers in a length of eight lines. 
Locality and Formation. — Trenton limestone, Ottawa. 



Collector. — E. Billings. 



Orthoceras Huronense. 



Description. — About six inches long; section circular; tapering at the rate of 
two lines to the inch ; septa moderately convex, two lines distant at a diam- 
eter of eight lines, one line distant at a diameter of four lines ; siphuncle small, 
central ; depth of chamber of habitation one inch and a-half, slightly contracted 
towards the aperture, and shewing upon the cast an internal thickened ring 
half-an-inch wide. The surface appears to have been sulcated with shallow 
longitudinal furrows, one line in width, which have left their impression on 
the cast; this appearance, however, may be deceptive. Resembles O. Otta- 
mense, but has a more decidedly central siphuncle, while the septa are not so 
convex. 

Locality and Formation. — Trenton limestone, east side of St. Joseph's Island. 

Collector. — A. Murray, Esq. 

Sub-Kingdom, Articulata ; Class, Crustacea; Order, Entomosteaca. 

Genus Bronteus, (Goldfuss.) 

Bronteus lunatus. 

Description. — Oblong-ovate, or broadly-ovate, including the spines; length 
two inches, width of thorax about one inch, width across the head behind 
the eyes one inch and a-half. Head a perfect crescent, the posterior angles 
being produced backwards in broad flat spines, which terminate with sharp 
points almost as far back as the angles of the pygidium. Glabella between the 
eyes, about two-thirds the width of the axis of the thorax; front of the glabella 
one and a-half times the width of the axis of the thorax ; the sides regularly 
curved, the neck-furrow moderately deep, rounded at the bottom and extending 
quite across. Immediately above the neck-furrow the glabella is suddenly but 
not much elevated, and continues at nearly the same level along tin) centre, 
until within one-fifth of its length of the front, and then descends with a some- 
what sudden rounded slope to the margin. The transverse furrows of the gla- 
bella are represented on each side by three barely perceptible indentations, the 
first two a little in advance of a line drawn across the front part of the eyes, 
the second nearly on this line, and the third about as far behind as the first are 
before the line. The eves are two lines in length, more than semi-circular, and 
one line at their base from the posterior margin ; they are separated from the 

Slabella by a rather wide deep furrow, which is angular at the bottom- The 
istance from the eyes to the outer margin of the head is about equal to the 
width of the glabella in its most narrow part. The thorax is well trilubed, the 
*xis elevated, depressed-cylindrical, one-fourth wider than the glabella between 
the eyes, a little broader in the middle than at the ends, and in perfect speci- 
mens somewhat narrower than the side lobes. 

This however is owing to the greater convexity of the axis, for in specimens 
pressed quite flat the axis is as wide as the pleurae are long. 

All the annulations are smooth, slightly rounded, and terminate in sharp fal- 
cate points turned backwards. 
The axis of the pygidium is semi-oval or sub-triangular, partly terminated 
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at rather more than one-fourth the length from the thorax, and below that point 
continued in a low rounded ridge, which becomes gradually broader ana less 
prominent until it reaches the margin. There are six shallow lateral furrows on 
each side ; the first runs nearly parallel with the upper edge of the pygidium, 
and at a distance therefrom of a little more than the width of the articulations 
of the thorax, until it has proceeded half-way to the margin ; it then runs back- 
ward and so6n becomes obsolete. The second originates nearly in the same 
point with the first, but curves backward more directly. The other four are 
nearly straight, and at equal distances from each other, but all disappear on their 
approach to the margin. 

In a specimen one inch eleven and a-half lines in length, the head occupies 
six and a-half lines, the thorax six lines, and the pygidium eleven lines; width 
of glabella between the eyes three and a-half lines, of front of glabella seven 
lines; centre of axis of thorax four and a-half lines; of the spines in the line of 
the posterior margin of head four lines, and of the pygidium at its upper margin 
fifteen lines. The specimen is pressed nearly flat, consequently some of the 
transverse measurements are exaggerated. 

The most striking character presented by this species is the remarkable 
crescent-shape of its head. The form to which it appears to be most nearly allied 
in this respect is B. Partschi, (Barrande, Systeme Silurian du centre de la BohCme, 
vol. 1, plate 46, fig. 19.) In that species the spines extend backwards to the 
points of the third pleurae, in ours to the points of the ninth. 

Locality and Formation. — Not uncommon in the central part of the Trenton 
limestone, at the City of Ottawa. 

Collector. — E. Billings. 

Genus Triarthrus, (Greene.) 
Triarthrus spinosus. 

Description. — This interesting little trilobite is principally distinguished from 
T. Beckii by its spines. One of these springs from the centre of the neck-segment 
and extends backwards to the third or fourth segment of the body ; a second 
proceeds from the centre of the eighth segment of the axis of the thorax, and pro- 
jects back beyond the apex of the pygidium. Two others from the posterior 
angles of the head extend as far as the points of the seventh or eighth pair of 
pleurae. 

The spines are all slender, apparently cylindrical, and about one-fifth of a line 
in diameter. 

The species is destitute of the short spines of T. Beckii, and in none of the 
specimens have I been able to detect more than thirteen segments in the thorax, 
and four or five in the pygidium, which is remarkably like that of a small 
specimen of Calymene Blurnenbachii. In a well preserved specimen of T. Beclcii, 
in the museum, there are distinctly fifteen segments in the thorax and five in 
the axis of the pygidium, so that if these two species be congeneric, the number 
of articulations in the genus must be a variable character. 

Locality and Formation. — Very abundant in the Utica slate in the township of 
Gloucester, County of Carleton. 

Collector. — E. Billings. 

Genus Acidaspis, (Murchison.) 

ACIDASPIS HORANI. 

Description.^Bro&dXy oval, sub-quadrilateral; length one and a-half inch; 
width at the centre oi the thorax eleven lines ; surface nearly smooth, slightly 
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granular ; glabella including the side lobes oval, narrowed in front, the side lobes 
separated from each other by deep furrows sloping forward and outward, and 
from the body of the glabella by a shallow rounded groove ; the central lobe on 
each side the largest. There arc ten segments in the thorax; axis cylindrical, 
one-third wider at the head than at the pygidium ; pleurae with an elevated 
rounded ridge along their centres, on each side of which there is a shallow con- 
cave furrow. They are geniculated at a distance from the sides of the axis about 
equal to the width of the axis in the centre of the thorax ; all the pleurae that 
can be seen are terminated with long cylindrical sharp spines. 

The pygidium is the segment of a circle of which the proportional length of 
the chord to the height is as seven and a-half to two and a-hulf ; it is margined 
by a narrow sub-angular or rounded border half-a-line in width* The axis ia 
conical, convex, terminated at the border behind ; it exhibits tluw annul&tioiifi, 
the first two conspicuous, rounded, and the last obscure; the first annulafcion is 
continued backwards on the lateral lobes of the pygidium and beyond the margin 
in the two principal spines. There are four secondary spines on enrh siih* of the 
principal, and six between them ; they are all cylindrical and sharp pointed. 

The following are the dimensions of the specimen discovered : 

Length without the terminal spines, ncnrly 1 fi lines, 

Width at centre of thorax, ♦ 1! 

Length of glabella, 5 " 

Length of thorax, ,*.,** 8 

Length of pygidium, * . . . . . nearly 

Width of pygidium, , 8 " 

Length of principal spines, 3 

Length of secondary spines, 2 \ L [ 

Of the head only the central portion is preserved. The neck-seinnnit is muti- 
lated, and it cannot therefore be determined whether or not there were any spines 
attached to the posterior part of the glabella. Detached specimens of tin- gla- 
bella would so much resemble the same part of certain forms of Qdym\ ne 
Blumenbachii, that they would be mistaken for that species luik^s critically 
examined. 

I beg to dedicate this species to the Rev. E. J. Horan, Director of the Laval 
Normal School, at Quebec, who discovered and kindly communicated the speci- 
men for description. 

Locality and Formation. — Trenton limestone, Rividre & laFriponne, nvtit Cape 
Tourment. 

. Class uncertain. 

Genus Pasceolus. 

The above generic name is proposed for certain ovate or sub-globular bodies 
resembling the lscliadites Kamlgi of the Silurian system, but differing therefrom 
in the foftn of the plate-like markings of the casts of the interior, wliuh in this 
genus are pentagonal or hexagonal instead of quadrangular. A specimen from 
Anticosti shews that the animal was inclosed in a thin leather-like Ptu-k, and 
attached to the bottom by a short tubular continuation of this external covering- 
Its affinities appear to be with those of the Tunicata. | 

Pasceolus halli. 

Description. — Body ovate or balloon shaped, being regularly rounded above 
and produced below into a short neck-like pedicle, which constitutes the organ 
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of attachment ; outer integument thin, its external surface covered with small 
irregular rounded wrinkles about ten in one line, distinctly visible to the naked 
eye ; its interior reticulated with ridges corresponding to the divisions between 
the plate-like markings of the cast of the inside. The cast of the interior is 
completely covered with hexagonal or pentagonal divisions, presenting the 
appearances of Spharonites or Favorites ; these spaces are each about a quarter of 
a line in diameter at the base of the fossil, but increase in size above, until at the 
summit they are one line in diameter. The spaces are convex in their centres, 
and the interior of the integument is fitted with concave depressions to corres- 
pond. 

One specimen was procured with the integument preserved ; it extends below 
the base, and encloses the short pedicle as well as the body above. On one 
side of the cast there is a small elevation about half-way between the top and 
bottom, which appears to mark the position of an aperture in the side of the 
animal. I beg to dedicate this species to Professor Hail. Length of specmens 
one inch and a-half, greatest diameter about the middle, thirteen lines. 

Locality and Formation. — White Cliff, Gamache Bay, Middle Silurian. 

Collector. — J. Richardson. 

Pasceolus globosus. 

Desmption. — Sub-globular from one to two inches in diameter: surface mark- 
ings principally hexagonal, and about two lines in diameter. 

Locality and Formation. — Trenton limestone, City of Ottawa, where it is found 
in certain quarries in great numbers, usually flattened or pressed into a hemis- 
pherical shape. 

Collector. — E. Billings. 

Plants. 

Genus Beatricea. 

The above generic name is proposed for certain tree-like fossils collected in 
the Lower and Middle Silurian rocks of Anticosti. They consist of nearly 
straight stems from one to fourteen inches in diameter, perforated throughout by 
a cylindrical and nearly central tube, which is transversely septate. Outside of 
the tube, they are composed of numerous concentric layers resembling those of 
an exogenous tree. No traces of roots or branches have been distinctly observed. 
There appear to be two species, distinguishable only by the characters of the 
surface. 

Beatricea nodulosa. 

Description. — The surface of this species is covered with oblong, oval, or sub- 
triangular projections from one to three lines in height, each terminating in a 
rounded blunt point which is nearer to one end of the prominence than to the 
other. Some of the projections are six or seven lines in length at the base, and 
half as wide. Generally they are smaller, and often with a nearly cirfcular base ; 
the distance between them is from one to three lines. They exhibit in some 
specimens a tendency to an arrangement in rows following the length of the 
stem. In some instances these rows wind around the stem in spirals. In addi- 
tion to these characters, the whole surface is fretted with minute points, and 
these when partially worn show a perforation in their centres. 

In a specimen three inches in diameter, the diameter of the central tube is 
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three-quarters of an inch ; the transverse septa are thin, very concave, and at 
distances from each other varying from one line to one inch. 

Locality and Formation. — Anticosti, at Wreck Point, Salmon River and Battery 
Cliff. Lower Silurian. 

Collector. — J. Richardson. 

BeATRICEA UNDULATA. 

Description. — The surface of this species is sulcated longitudinally by short 
irregular wave-like furrows from two lines to one inch across, according to the 
size of the specimen. In other respects it appears very like B. nodnhsa. The 
largest specimen is ten feet five inches in length, about eight inches in diameter 
at the large end, and six inches and a-half at the smaller extremity. Another 
short fragment is fourteen inches in diameter. 

All the specimens of both species are replaced by carbonate of lime, but show 
more or less perfectly the septa character of the central tube and the concentric 
arrangement of the layers of the stem. They are generally broken up into short 
pieces. 

Locality and Formation. — Cape James, Table Head, two miles east of Gramache 
Bay, and numerous other localities in the Middle Silurian. 

Collector. — J. Richardson. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

E. BILLINGS. 



REPORT 

FOR THE YEAR 1853, 

OP 

T. STERRY HUNT, Esq., CHEMIST AND MINERALOGIST TO THE PROVINCIAL 

GEOLOGICAL SURVEY, 

ADDRESSED TO 

WILLIAM E. LOGAN, Esq., F.R.S., PROVINCIAL GEOLOGIST. 

Laboratory of the Geological Survey, 

Montreal, 1st May, 1854. 
Sir, 

In my last Report I endeavored to resume the analyses of mineral waters 
which have from time to time appeared in the published Reports of the^ Sur- 
vey, to classify them, and to indicate their relations to the different divisions 
of the sedimentary rocks. All of these springs issue from the palaeozoic forma- 
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tions, and the greater part from the Lower Silurian rocks of Lower Canada ; 
their distribution is highly important both in a geological and chemical point of 
view. You have shown that the great palaeozoic basin of Canada is divided 
into two secondary basins by an axis extending from Deschambault on the St. 
Lawrence, in a direction south-west to Lake Champlain. The eastern part of the 
western basin is more or less affected by undulations, which appear to be con- 
nected with this great axis, and present at the same time many dislocations 
which you have traced for long distances, and shown to be connected with the 
masses of intrusive rocks so common in the district of Montreal. 

It is in this disturbed region that by far the greater number of the mineral 
springs occur, and although it is often difficult to establish the existence or trace 
the extent of the faults in the stratification, on account of the quantity of quater- 
nary and diluvial deposits which generally cover the Silurian rocks of the region, 
we are enabled to discover that in a great number of cases the mineral springs 
occur along the lines of disturbance, and it is probable that there exists a con- 
stant relation of this kind. It would appear in many cases that a very small 
dislocation is sufficient to give rise to springs impregnated with the mineral 
matters of the disturbed strata. The great western portion of the occidental 
basin, which is almost undisturbed, presents but very few mineral springs, 
although the wells which have been sunk at Kingston, Hallowell, St. Cather- 
ines and elsewhere, show that the rocky strata of this region are charged with 
saline waters. 

As we approach the south-eastern limit of the western basin, the mineral 
springs become more and more numerous, but this boundary once passed, we 
soon reach a region where the rocks have become profoundly altered, and furnish 
no more mineral waters ; it is however to be remarked that between the anti- 
clinal axis which forms the limit of the two basins, and the metamorphic region 
on the south-east, several mineral springs occur. 

The two classes into which I have in a previous Report divided the saline 
mineral waters, may be conveniently distinguished as the neutral and the alkaline 
waters. The former contain chlorids of magnesium and calcium, while in the 
latter the whole of these earthy bases occur the form of carbonates and silicates, 
the waters being alkaline from the presence of carbonate of soda. The few 
saline waters of the Upper Silurian rocks are all neutral, as is also the greater 
number of those issuing from the limestones which constitute the inferior portion 
of the Lower Silurian series, while the alkaline waters characterise the schistose 
strata which constitute its upper portion. The schists of the Hudson River 
group are argillaceous, and their analysis shows that they are composed to a 
great extent of the debris of felspathic rocks, and contain three or four-hundreths 
of alkalies, which they slowly give up in a soluble form to the decomposing 
action of infiltrating waters. In this way the neutral waters of the underlying 
limestones have their earthy chlorids decomposed, and are converted into alka- 
line waters, which are still strongly .saline. 

There is however another class of alkaline waters in which the alkaline 
carbonates and silicates predominate, and which contain but a small portion of 
common salt. These waters appear to be derived exclusively from the argilla- 
ceous strata, and to have no connection with the underlying limestone rocks. 
Such are the springs of St. Ours, of the Grand Coteau of Chambly. and some 
of the waters of Nicolet. I have examined from the region about Nicolet, six 
springs which issue from the schists of the Hudson River Group along the same 
line of disturbance, the whole of them within a distance of three or four leagues. 
These waters are described in the Report of last year ; two of them are strongly 
saline and neutral, two others are also saline but alkaline, and the remaining 



196 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



two are characterized by the predominance of alkaline carbonates. These last 
are probably waters derived entirely from the schists, while the other four 
have their source in the limestones. 

In continuation of these investigations, I have to submit to you the results 
of the examination of several more mineral waters, some of which are remark- 
able in their composition, and serve to throw additional light upon the general 
conclusions already adduced. I shall in the first place give the results of the 
examination of two strongly saline neutral waters from Western Canada. One 
of these occurs at Bowerman's mills, on the thirty-second lot of the third con- 
cession of Whitby. The spring is copious, rising to the surface and filling a 
large cistern, the temperature of the water in which, on the 12th of October, 
was found to be 51° F., but the conditions were not such as to render this a 
satisfactory determination, and it is probably above the truth. The water is 
highly saline, very bitter, and when concentrated almost acrid to the taste. It 
deposits by boiling a portion of carbonates of lime and magnesia, with a little 
strontia and traces of iron. The water furnishes evidence of abundance of 
bromine, but it is only in the alcoholic extract of the salts that the presence 
of iodine is apparent. The analysis of the water was conducted in the usual 
manner, but for the determination of the bromine, the iodine having been 
separated in combination with palladium, the soda salts were treated with 
one-sixth of the amount of nitrate of silver requisite for their complete decom- 
position, and the precipitate, which was found to contain the whole of the 
bromine, was analysed by fusion in a current of chlorine, until the whole of the 
bromid was decomposed with the evolution of copious red fumes of bromine, the 
amount of which was 0220 parts in 1000 of the water. The alkaline chlorids 
yield but a trace of potash salt when treated with chlorid of potassium. 

The analysis of 1000 parts of the water gave as follows: 

Chlorid of sodinm, 18-9158 

" " calcium, 175315 

" " magnesium, 95437 

Bromid " sodium, -2482 

Iodid " «* -0008 

Carbonate of lime, *041 1 

" " magnesia, -0227 

Salts of potash, strontia, and iron, (traces) 

46-3038 

The spring at Whitby issues from the Trenton limestone, and in the same 
formation in the township of Hallowell several borings have been made with 
a view of obtaining brine for the manufacture of salt. On the 11th lot of the 
2nd concession of the township there are two salt wells on the land of Mr. 
Amos Hubbs, and one on the adjacent lot of Mr. Stewart Christie. The rock 
is met with at a depth of from six to ten feet, and the well of Mr. Christie 
having first been sunken forty-five feet, a boring was carried down to the depth 
of one hundred. The well was filled with surface water at the time of my 
visit, but a portion of the brine raised from the bottom of the well at forty-five 
feet, seemed less strong than that extracted in the same manner from a well 
twenty-seven feet deep, on the land of Mr. Hubbs. The latter was accordingly 
selected for examination. It had a density of 1053*11, at 60° F., and was 
exceedingly bitter and saline to the taste. By boiling it deposited no car- 
bonates ; and the residue after evaporation and dessication at 300° F. was 
completely soluble in a cold solution of sal-ammoniac, with evolution of ammonia, 
showing that the portion insoluble in water was magnesia from the decomposition 
of the chlorid of magnesium, which, with the chlorid of calcium, is present in 
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this brine in very large proportions. The water contains no sulphates, and only- 
traces of potash salts ; it yields a strong reaction of bromine, and unlike the 
Whitby spring, a large proportion of iodine. This element is so abundant as to 
be readily detected in the unconcentrated water, which when mingled with a 
solution of starch and a few drops of hydrochloric acid, becomes so deeply blue 
on the addition of a little nitrite of potash, as to be nearly opaque in a glass 
three inches in diameter. The iodine and bromine were determined aa in the 
previous analysis ; the iodine was equal to 0*01128, and the bromine to - 3639 
parts in 1000 parts, for which the analysis gave : — 

Chlorid of sodium, 38*1315 

" " calcium, 15*9230 

" " magnesium, 12*9060 

Bromid " sodium, -4685 

lodid " " 0133 

68-0423* 

Sainte Genevi&ve, on the Batiscan River, affords several mineral springs, 
which issue from the lower limestones and are strongly saline and neutral ; two 
of these have been quantitatively analyzed The first is on the land of Olivier 
Trudel, about a league above the church, and on the banks of the Rivi&re 
Veillette. The supply of water is abundant, and bubbles of carburetted hydro- 
gen escape from the spring at short intervals. The water is very strongly but 
pleasantly saline to the taste, and has a density of 1016*72, It contains abun- 
dance of earthy chlorids and carbonates, but no sulphates. The precipitate on 
boiling was chiefly carbonate Qf magnesia ; that from a litre of the water which 
had been boiled for an hour consisted of 0*750 gr. of carbonate of magnesia and only 
0*012 gr. of carbonate of lime, and in evaporating another portion of the water 
by boiling to one-sixth, the precipitate was found to be purely magnesian, with- 
out any carbonate of lime, and only a trace of oxide of iron. It is evident from 
this, that the dissolved chlorid of magnesium slowly redissolves the precipitated 
carbonate of lime at a temperature of 212° F., a reaction which has indeed long 
been known, and that the proportions in which the chlorine is divided between 
the earthy bases in a natural water, cannot be determined from the results of 
its analysis. This spring is like the last, remarkable for the quantity of iodine 
which it contains ; the unconcentrated water gives the reaction already indicated 
for the Hallowell saline, and when acidulated with hydrochloric acid, yields with 
a palladium salt, a precipitate of iodid of palladium after a few hours. #1000 parts 
oi the water were found to contain : 

Chlorid of sodium, 17*2671 

" " potassium, -2409 

" " calcium, -6038 

" " magnesium, 20523 

Bromid " sodium, -0587 

Iodid " " -01 33 

Carbonate of lime, -0120 

" " magnesia, , *7506 

20*9987 

• A bottle of water sent me the summer following by Mr. Hugh McDonell, from a well on the 17th 
lot of concession of Ilallowell, resembled closely the above, but was not so strong. The different 
chlorids were determined, and the result was as follows : — 

Chlorid of sodium, 17-4000 

" " calcium, 92050 

" " magnesium, 9*4843 

Bromids and iodids undetermined. . 

36*0893 

Prom the large amount of earthy chlorids, amounting to one-half their solid contents, it will be 
evident that these waters are not well adapted to the manufacture of common salt. — See Report for 
1847-'48, p. 161. 
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At the ferry, and directly opposite the church of Sainte Genevieve, is another 
spring, which discharges an abundance of carburetted hydrogen gas^ The water 
is not so bitter to the taste as the last, and is agreeably saline. Although less 
rich in chlorids than this, it contains the largest amount of iodids yet found in 
any mineral water of the Province, the quantity of iodine present being equal to 
tVsV grains of iodid of sodium, or T Y*V iodid of potassium to the pound avoirdu- 
pois. In the analysis the alkaline chlorids were estimated by the difference 
between the other salts, which were directly determined, and the total amount 
of saline matters left on evaporation. 1000 parts gave : 

Chlorid of sodium, 11-5094 

" " calcium, -2264 

" " magnesium, *8942 

Bromid "sodium, 0273 

Iodid " " -0183 

Carbonate of lime, *0180 

" « magnesia, '4464 

13-1400 

It is to be remarked that all of these waters contain small portions of Qxyd of 
iron, as well as of alumina and silica ; the latter elements are never wanting 
even in neutral waters, although from the minute quantities in which they 
occur, their presence is generally overlooked. It is sufficient to evaporate to 
dryness any water with an excess of hydrochloric acid, and to dissolve the residue 
in water with the addition of a little acid, to obtain^ residue of silica. The acid 
liquid will always yield with ammonia a small precipitate of alumina, generally 
mingled with oxyd of iron, and containing phosphoric acid. This precipitate 
moreover rarely fails to give the reactions of manganese. 

Berthier. — In. the parish of Berthier (Leinster), about a league above the 
manor, and on the banks of the Bayonne, adjoining the land of Charles Boucher, 
is a copious saline spring, which discharges bubbles of inflammable gas. The 
water is cold, clear, and pleasant to the taste; it is neutral, but contains only 
a very small portion of earthy chlorids. The quantity of bromine present in this 
water is considerable, but the amount of iodine is very minute. A partial 
analysis gave the following results : — 

Chlorid of sodium, 8-0454 

" " calcium, -0466 

" ," magnesium, -0856 

Carbonate of lime, -0470 

11 " magnesia, '8354 

Bromids and iodid undetermined. 

9-0600 

Another spring on the bank of the rivulet near the manor, regarded as a 
chalybeate water, has a feebly ferruginous taste, and deposits a small amount of 
earthy carbonates mixed with a little oxide of iron ; evaporated to one-fiftieth, 
it contains in solution only traces of chlorids, a small portion of sulphates and a 
little lime. It can hardly be called a mineral water. 

Rawdon. — I have collected the waters from two springs in this township, both 
of which are alkaline. The first is on the land of Alexander Connolly, lot 27, 
range 3, where a copious spring of clear, cold, and slightly sulphurous water 
issues from the banks of the River Blanche ; the volume of water discharged 
may be ten gallons a minute. The channel of the spring is marked by a scanty 
white deposit. This water is feebly saline and alkaline; 1000 parts of it contain 
0-320 of solid matter, consisting of earthy and alkaline carbonates and alkaline 
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chlorids, with small portions of sulphates, borates, and a trace of bromine, but 
no iodine. 

The second spring is on the 25th lot of the same range, on the land of Mr. 
Thomas Lane. It is strongly saline, and when concentrated, distinctly alkaline 
to the taste. It contains no sulphates, but traces of baryta and strontia, and 
gives when evaporated to a small volume, the reactions of boracic acid, bromine 
and iodine, the latter however very feeble. This water contains 4*96 parts of 
solid matter in 1000, and has a specific gravity of 1004*47. 

Planta genet. — The water of a newly discovered saline spring said to be from 
this township, and furnished me by Mr. Peter Macintosh, was neutral and strongly 
saline, containing 10*16 parts of solid matter in 1000. It yields by boiling abun- 
dance of carbonates, and contains but a small proportion of earthy chlorids; the 
reactions of iodine and bromine are very strong. The water also contains 
strontia in comparatively large quantity, a little iron, and traces of boracic acid 

Johj. — In the township of Joly there occurs a very interesting spring on the 
banks of the Ruisseau Magnenat, a branch of the Rivi&re Souci, about five 
miles from the mills of Methot at Ste. Croix. The spring furnishes three or four 
gallons a minute of a water which is sulphurous to the taste and smell, and de- 
posits a white matter along its channel, which exhibits the purple vegetation 
generally met with in sulphur springs. The temperature of this spring in the 
evening of the 7th of July was 46° F., the air being 52° F. 

This water is not strongly saline, but when concentrated is very alkaline and 
salt to the taste. It contains besides chlorids, sulphates and carbonates, a conside- 
rable proportion of boracic acid, which is made evident by its power of reddening 
paper colored by turmeric, after being supersaturated with hydrochloric acid. 
There being no satisfactory process for determining directly boracic acid in such 
a mixture, the following indirect method was devised : — Having evaporated a 

Sortion of the mineral water to dryness, the soluble parts were taken up by 
istilled water, and carbonate of ammonia added to precipitate a portion of 
silica. The ammoniacal salt being removed by ebullition, the liquid was di- 
gested at a gentle heat with pure recently precipitated carbonate of silver, until 
the whole of the alkaline chlorid was decomposed; the filtrate, holding some 
oxyd of silver in solution, was evaporated to dryness, and fused in a silver 
crucible. On re-solution, the reduced silver remained behind. The solution, 
now containing only alkaline carbonate and borate, with a little sulphate, was 
again evaporated, and the residue having been fused was submitted to analysis. 
The carbonic and sulphuric acids, the soda and the potash having been directly 
determined, the difference between the sum of these and the original weight of 
the salt corresponds to the boracic acid. In this process all the errors of analysis 
fall upon the boracic acid, but no direct method is known for its estimation in 
such a mixture. The sulphuric acid might be eliminated from the mixed salts by 
the use of bi-carbonate of baryta, and the process be thus somewhat simplified. 
The analysis of 1000 parts of the water gave as follows : — 

Chlorid of sodium, 0-3818 

" " potassium, -0067 

Sulphate " soda, -0215 

Carbonate and borate of do, • 2301 

Carbonate of lime, -0620 

" " magnesia, • '0257 

Silica, -0245 

Alumina, , (traces) 

0-7523 

The amount of boracic acid estimated by the method just described was found 
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to be equal to 0*0279. The sulphuretted hydrogen was determined by mixing a 
portion of the water at the spring, with a solution of chlorid of arsenic, and 
was equivalent to 7.5 cubic centimetres to a litre, being 2.1 cubic inches to an 
imperial gallon of 277 cubic inches. The amount of solid matter obtained by 
direct evaporation was 0*740 parts. 

I have already alluded to the rareness of mineral springs in the undisturbed 
portion of the western basin of Canada ; it was with the hope of finding some 
springs in the region north of Toronto which might serve to confirm the observa- 
tions made in Lower Canada upon the distribution of the different kinds of 
waters, that I visited last year some springs in the township of Scarborough, 
which have a local reputation. They occur on the 16th lot of the 14th range, 
and are two in number, a little distance apart. The waters are clear, and give 
by boiling a small amount of earthy carbonates ; even when evaporated to one- 
tenth they have no marked taste, and they contain only a little sulphate of lime 
and traces of chlorids. The water from a well at the Bank of Upper Canada 
in Toronto has a similar composition, and that of a spring at Spadina, remarkable 
for the amount of carbonate of lime which it deposits in the form of calcareous 
tufa along its channel, contains in solution besides the carbonate, only a trace of 
chlorids, and no sulphates. 

There is a spring in the village of Brompton which is regarded as a mineral 
water ; it has when recent an unpleasant smoky taste, and soon becomes putrid 
and sulphurous in closed bottles. This water yields by evaporation 0*380 parts 
of solid matter to 1000, consisting of earthy carbonates with sulphates and chlo- 
rids, and a considerable amount of organic matter, which blackens a solution of 
nitrate of silver. Another copious spring, about half-a-mile below the village of 
Brampton, on the Etobicoke, was found to deposit a considerable amount of 
earthy salts in boiling, and when evaporated to one-twentieth to be feebly saline 
to the taste, containing small quantities of chlorids and sulphates of lime, mag- 
nesia and alkalies. It is not probable that any of the six springs just mentioned 
rise from the underlying Lower Silurian rocks, to the waters of which they bear 
but little resemblance ; they probably owe their feeble saline impregnation to the 
clays and sands which cover the palaeozoic strata of the region. 

Waters of the St. Lawrence and Ottawa Rivers. 

The plan proposed for supplying the city with water from one of these rivers, 
having made a knowledge of their chemical composition a matter of considerable 
interest, I proceeded, agreeable to your desire, to make a careful aualysis of their 
waters. The, results, independent of their local value, are important, as showing 
the composition of two immense rivers which drain so large a portion of the con- 
tinent. 

The time chosen for collecting the waters was in the month of March, before 
the melting of the snows had commenced ; the river waters were then unaffected 
by the rains and the drainings of the surface, which tend to make their composi- 
tion variable during the summer season. 

The water of the Ottawa was collected on the 9th of lastMarch at the head of 
the lock at Ste. Anne, where the position and the rapid current assured me the 
water of the river free from all local impurities. The river was here unfrozen, 
owing to the rapidity of the current, and its temperature was found to be 33° F., 
that of the air being the same. 

The water, which was free from all sediment or suspended matter, had a pale 
amber-yellow color, very distinct in masses of six inches. When heated this color 
deepens, and by boiling, there separates a bright brown precipitate, which, when 
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the volume of the water is reduced to one-tenth, is seen to consist of small brill- 
iant iridescent scales. These are not gypsum, of which the water does not con- 
tain a trace, but consist of carbonates, with silica and organic matter. Meanwhile 
the water becomes more highly colored, and now exhibits an alkaline reaction 
with test papers. 

The recent water, mingled with hydrochloric acid and a salt of baryta, remains 
clear for a time, but after an hour a faint turbidness appears, indicating a trace of 
sulphate. With nitrate of silver and nitric acid, a slight milkiness from the pre- 
sence of chlorids is perceptible. The amounts of sulphuric acid and chlorine 
were determined on portions of two or four litres of the water reduced by eva- 
poration to a small volume, and acidulated. The precipitate obtained by the 
addition of a few drops of nitric acid and nitrate of silver, was scanty and reddish 
colored. After twelve hours of repose it was collected, dissolved from the filter 
by ammonia, and the pure chloria of silver thrown down by a large excess of 
nitric acid, while the silver-salt of an organic acid remained in the solution. 

When the precipitate obtained during the evaporation of the water is boiled 
with a dilute solution of potash, the organic matter is dissolved, and the alkaline 
solution assumes a bright browi} color, which becomes paler on the addition of 
acetic acid ; acetate of copper produces no precipitate in the liquid thus acidu- 
lated, but on adding carbonate of ammonia and heating the mixture, a minute 
white flocculent precipitate separates, having the characters of crenate of copper. 
Another portion of the precipitate by evaporation was dissolved in hydrochloric 
acid, and decolorized by boiling with chlorate of potash ; on evaporating the 
solution a portion of silica separated, and the liquid gave with ammonia a colorless 
precipitate, which was chiefly composed of alumina; re-dissolved in hydrochloric 
acid however, it gave with a sulphocyanid, evidence of the presence of oxyd of 
iron, and with molybdate of ammonia an abundant yellow precipitate indicating 
phosphoric acid. The aluminous precipitate heated on silver toil with caustic 
potash gave a slight but decided reaction of manganese. 

When the concentrated water, with its precipitate, was evaporated to dryness 
in a platinum capsule with excess of hydrochloric acid, and the residue treated 
with acidulated water, a large amount of silica was obtained, equal to one-third 
of all the solid matters present. This silica was white after ignition, and perfectly 
pure. A portion of the water was evaporated to one-fortieth and filtered ; 
the residue being farther evaporated to one-fourth, deposited on the platinum 
capsule an opaque film, which was but imperfectly soluble in hydrochloric acid. 
The concentrated liquid was dark brown and alkaline, reddening turmeric paper; 
it was now evaporated to dryness, ignited and treated with water. The soluble 
portion was strongly alkaline to test papers, and perceptibly so to the taste. The 
residue insoluble in water was treated with strong hydrochloric acid, which 
dissolved a portion of lime without effervescence, and left a residue of pare 
silica ; the acid solution contained no magnesia. 

The dried residue from the evaporation of this water is of a deep brown color; 
when ignited, the organic matter which it contains burns like tinder, diffusing 
an agreeable vegetable odour, and leaving a little carbon. The water was not 
examined for nitrates, but the absence of any deflagration during the ignition 
of the residue showed, that if present they were in very small amount. The 
season moreover at which the water was collected (being at the end of a winter 
of four months of unremitting frost), would not be favorable to the formation of 
nitrates. 

The following numbers are deduced from the means of two or more concordant 
determinations made upon quantities of two and four litres of the Ottawa, and 
calculated for ten litres or 10*000 grammes. 
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Carbonate of lime, 0.2480 grms. 

" " magnesia, -0696 

Chlorine, -0076 

Sulphuric acid, -0161 

Silica, -2060 

Chlorid of sodium, -0607 

" " potassium, -0293 

Residue dried at 300° F., •69T5 

" ignited,' -5340 

The amounts of silica remaining dissolved in the water evaporated to one- 
twentieth and one-thirtieth, were found to be 019 and 0-020 for four litres, 
giving for ten litres a mean of 0*046 grammes of silica thus retained in solution. 
The amount of lime remaining dissolved in this quantity of the water thus 
evaporated, was equal to 0'023 of carbonate of lime. 

The chlorine and sulphuric acid present in this water are sufficient to neutralize 
only about one-half of the alkaline bases present; the remaining portion 
may be regarded as existing in combination either with silica or with the organic 
acids present, and it is probably in a similar state of combination that a portion 
of the lime remains dissolved in the evaporated water. 

In the following table the lime and the excess of alkalies are however repre- 
sented as carbonates, and we have for 10,000 parts, 

Carbonate of lime, 0-2480 

" " magnesia, -0696 

Silica, , . . -2060 

Chlorid of potassium, -0160 

Sulphate of potash, -0122 

" " soda, u -0188 

Carbonate of soda, -0410 

Alumina and oxyd of iron, (traces) 

Manganese and phosphoric acid, << 

0-6116 

The water of the St. Lawrence was collected on the 30th of March, on the 
south side of the Pointe des Cascades, (Vaudreuil.) The rapid current had 
here left an opening in the ice, from which the water was taken at a distance 
of six feet from the shore. It was clear and transparent, and unlike the water 
of the Ottawa, exhibited no color in vessels several inches in diameter. The recent 
water gives a considerable precipitate with salts of baryta, and a slight one with 
nitrate of silver. When boiled it lets fall a white crystalline precipitate which 
adheres to the sides of the vessel, unlike the deposit from the Ottawa water. 
A little yellow flocculent matter appears suspended in the concentrated liquid, 
which is only slightly colored, and the dried residue contains much less organic 
matter than that from the last mentioned water. The residue from two litres, 
when dissolved in hydrochloric acid, sufficed to give distinct reactions of iron and 
manganese. The ammoniacal precipitate from this solution was in gre at part 
soluble in potash, and was alumina. From a second portion of two litres a 
precipitate of phosphate was obtained by molybdate of ammonia, less abundant 
however than from the same quantity of the water from the Ottawa. The 
determinations were made as in the previous analysis, and gave for 10,000 parts, 

Carbonate of lime, 0*8033 

" " magnesia, -2537 

Chlorine, • • • • *0242 

Sulphuric acid, *0687 

Silica, -3700 

Chlorid of potassium, '0220 
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Chlorid of sodium, -1280 

Residue dried at 300° F., *. 1-6780 

" ignited, 15380 

When evaporated to one-fortieth this water still contains in solution a portion 
of silica and some lime; the silica thus dissolved was found equal to 0*075, 
and the lime to 0*050 of carbonate of lime for 10,000 parts. The proportions 
of sulphuric acid and chlorine are much larger than in the Ottawa water, but 
were found not quite sufficient to saturate the whole of the alkaline bases 
present. The small portion of lime is probably held in solution by the con- 
centrated water in the form of silicate, which, as is well known, possesses a 
certain degree of solubility, while from the insolubility of the silicate of mag- 
nesia, this base is completely separated during the evaporation. 

I subjoin the calculated results for 10,000 parts of the St. Lawrence water, 
the lime and magnesia and the slight excess of alkalies being represented as 
carbonates. 

Carbonate of lime, 08083 

" " magnesia, -2537 

Silica, -3700 

Chlorid of potassium, -0220 

" " sodium, -0225 

Sulphate of soda, -1229 

Carbonate " *00t>l 

Alumina, phosphoric acid, (traces.) 

Oxyds of iron and manganese, " 

1-6055 

The ignition of the dried residue expels a portion of carbonic acid from the 
earthy carbonates, and hence the calculated results exceed the weight of the re- 
sidue, besides which considerable portions of the lime and magnesia are combined 
with silica, and not with carbonic acid as in the calculated table. 

The comparison of the water of these two rivers shows the following differ- 
ences : — The water of the Ottawa, containing but little more than one-third 
as much solid matter as the St. Lawrence, is impregnated with a much larger 
portion of organic matter derived from the decomposition of vegetable remains, 
and a large amount of alkalies uncombined with chlorine or sulphuric acid. 
Of the alkalies determined as chlorids, the chlorid of potassium in the Ottawa 
water forms 32 per cent, and in that of the St. Lawrence only 16 per cent, 
while in the former the silica equals 34 per cent., and in the latter 23 per cent 
of the mineral matters. The Ottawa drains a region of crystalline rocks, and 
receives from these by far the greater part of its waters; hence the salts of potash 
liberated by the decomposition of these rocks are in large proportion. The 
extensive vegetable decomposition, evidenced by the organic matters dissolved 
in the water, will also have contributed a portion of potash. It will be re- 
collected that the proportions of potash salts in the chlorids of sea-water and 
saline waters generally, does not equal more than two or three per cent. As to 
the St. Lawrence, although the basin of Lake Superior in which the river takes 
its origin is surrounded by ancient sandstones, and by crystalline rocks, it 
afterwards flows through lakes whose basins are composed of palaeozoic strata 
which abound in limestones rich in gypsum and salt, and these rocks have 
given the waters of this river that predominance of soda, chlorine and sulphuric 
acid which distinguishes it from the Ottawa. It is an interesting geographical 
feature of these two rivers that they each pass through a series of great lakes, in 
which the waters are enabled to deposit their suspended impurities, and thus are 
rendered remarkably clear and transparent. 
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The presence of large amounts of silica in river waters is a tact only recently 
established, by the analyses by H. Ste. Claire Deville of the rivers of France.* 
The silica of waters had generally been entirely or in great part overlooked, or 
had, as he suggests, from the mode of analysis adopted, been confounded with 
gypsum. The importance in an agricultural point of view of such an amount of 
dissolved silica, where river waters serve for the irrigation of the soil, is very great, 
and geologically it is not less significant, as it marks a decomposition of the sili- 
cious rocks by the action of water holding in solution carbonic acid, and the or- 
ganic acids arising from the decay of vegetable matter. These acids combining 
with the bases of the native silicates, liberate the silica in a soluble form. In 
fact silica is never wanting in natural waters, whether neutral or alkaline, al- 
though proportionately much greater in those surface waters which are but slightly 
charged with mineral ingredients. The alumina, whose presence is not less con- 
stant, although in smaller quantity, equally belongs to the soluble constituents of 
the water. The quantity of silica annually carried to the sea in solution by the 
St. Lawrence and similar rivers, is very great, and doubtless plays an impor- 
tant part in the silicification of organic remains, and in the formation of sili- 
cious deposits, both directly and through the intervention of silicious infusorial 
animals. 

As regards the question of a supply of water for the city of Montreal, it is 
to be remarked that the composition of these waters will be subject to consid- 
erable changes with the different seasons. The waters from the melting of the 
snows and the autumnal rains, will give to the river a character somewhat dif- 
ferent from that presented after the long droughts of summer, or after several 
months of continued frost, when we may suppose that the water will contain the 
largest amount of soluble matters. 

The waters of the St. Lawrence meeting those of theOttawa below Vau- 
dreuil, the two flow side by side, and may, as is well known, be distinguished by 
their difference of color. The clear greenish-blue of the larger river contrasts 
strongly with the amber-brown color of its tributary. The agitation of the cur- 
rent however gradually mingles the two streams, and even the brown water 
along the front of the island of Montreal is already mixed with a considerable 
portion of the St. Lawrence water, as will be evident from the analyses given 
oelow. As but a portion of the Ottawa enters the channel of the St. Law- 
rence at the head 01 the island, and as the volume of the former river is very 
variable, it happens that the proportions of the mixture at a given point in front 
of the island are subject to considerable changes. At the close of the sum- 
mer and winter seasons the waters of the Ottawa are comparatively low, and 
then it may be observed that the water supplied by the City Water Works 
is but slightly colored, the water of the St. Lawrence predominating, while 
during the spring floods its deep color shows the larger proportion of Ottawa 
water. It hence follows that the purity of our supply of water is in an inverse 
ratio with its color, and that in obtaining an uncolored water we exchange a 
small proportion of organic matter for a much larger amount of calcareous salts. 

I subjoin the results of some analyses of the mixed waters taken in front of 
the island of Montreal. The first (I.) is from a specimen collected on the 9th 
of March, the same day as that of the Ottawa, whose analysis is given above. 
It was taken at Lower Lachine, about thirty feet from the shore, and opposite 
the entrance to the new aqueduct, Mr. T. C. Keefer,the engineer of the work, 
accompanying me and indicating the locality. The second (II.) was taken from 
the well of the present Water Works, immediately after it had been pumped up 

• Jlrmale* de Chimie et de Physique, 1848, vol. xxiii., f. 32. 
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from the river on the 15th of March ; the pale yellow color of both of these wa- 
ters indicated that the St. Lawrence predominated in the mixture. The third 
column (III.) contains some determinations made in the month of April, 1850, 
when the spring floods had evidently augmented the volume of the Ottawa. 
The water was collected from the supply-pipe in the laboratory of the Survey. 
They are calculated as in the previous analysis for 10,000 parts. 

I. n. III. 

Carbonate of lime, -6440 -7400 -4228 

" "magnesia, -1970 -2160 -0989 

Silica, -3250 '3450 

Chlorine, -0183 -0296 -0296 

Sulphuric acid, -0487 -0498 -0447 

Residue dried at 300° F., 1*4150 15600 

" ignited, 1-2020 13750 

The composition of II. shows that opposite the city, where the water is taken 
for our present supply, there is, as might be expected, a greater mixture of 
the St. Lawrence water than at Lower Lachine. The amount of chlorine which 
it contains is moreover worthy of especial notice, it being greater than in the 
pure water of the St. Lawrence, which yields -0243 of chlorine (the Ottawa 
water containing only '0076 of this element.) The result obtained in April 
1850 shows a similar excess, and another determination which I made on the 
water, drawn oq the 11th of last April from the supply-pipe in my laboratory 
gave # 0284 of chlorine. This constant excess of chlorine in the water raised from 
the river in front of the city, indicates a local source of this element, probably 
due to the drainage of the town. It is known that the springs which issue 
from the limestones of the island contain a considerable portion ol saline matter, 
and to this, carried by the sewerage near to the mouth of the supply-pipe of 
the water works, we may attribute the predominance of chlorids in the water. 

Limestones and Dolomites, 

The following are some analysis of dolomites, and limestones more or less 
magnesian, from the Laurentian rocks. The specimens were collected by Mr. 
Murray in his examination of last year, and their position in the stratification 
will be found described in his report. 

I. This is a dolomite from the fourth lot of the tenth range of Loughborough ; 
it is made up of large cleaveable grains, weathers reddish, and contains dis- 
seminated particles of a matter which is probably serpentine, and which when 
the rock is dissolved in hydrochloric acid, remains behind intermingled with 
quartz. The analysis gave : — 

Carbonate of lime (by difference), 55*79 

" " magnesia, 3711 

Insoluble, quartz, etc., * 7-10 

Oxyd of iron and phosphates, (traces.) 

100-00 

II. This specimen is from the sixth lot of the tenth range ot the township of 
Loughborough ; it is a coarsely crystalline limestone, but very coherent, snow- 
white, vitreous, and translucent in an unusual degree. It holds small grains of 
disseminated 'tremolite, quartz, sometimes rose-colored, bluish and greenish 
apatite, and yellowish-brown mica, but all in very small quantities. Its analysis 
gave 4*00 per cent, of insoluble natters, and 7*60 per cent, of carbonate of 
magnesia, with a trace only of oxyd of iron. This magnesian limestone is not 



208 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



however homogeneous in its composition, as the following experiment shows ; 
a portion in coarse powder was digested in dilute acetic acid; this was renewed, 
and the action continued with the aid of heat, so long as any effervescence was 
apparent. The white granular residue after being washed and dried, was not 
attacked in the cold by diluted hydrochloric acid, but dissolved by heat with 
effervescence, leaving a residue ot quartz, tremolite and mica. The portion 
thus dissolved was found to consist of carbonate of lime 63*30, carbonate of 
magnesia 36*70, approaching to a pure dolomite by its composition, while the 
large portion dissolved by acetic acid contained only 3*65 per cent of magnesian 
carbonate. The rock is thus evidently a mixture of dolomite with carbonate 
of lime ; dolomite itself is not altogether insoluble in acetic acid, and hence a 
portion of magnesia is found in the acetic solution. 

III. This rock, from the first lot of the sixth concession of Sheffield, is pure 
white in color, and coarsely crystalline, exhibiting upon the cleavage faces 
diagonal striae. The density of selected fragments was found to be 7*863— 7*864. 
It is a nearly pure dolomite. Analysis gave : — 

Carbonate of lime, 52*57 

" " magnesia, 45*97 

Peroxyd of iron, *24 

Quartz and mica, *60 

99*38 

IV. This dolomite is from the thirteenth lot of the eighth concession of Madoc. 
It is grayish-white in color, fine-grained, almost compact, and has a conchoidai 
fracture. Small veins of quartz intersect the roclk, which has a density of 
2*849. Analysis gave : — 

Carbonate of lime, 46*47 

" " magnesia, 40*17 

Peroxyd of iron 1*24 

Qnartz, 12*16 

100*04 

V. This is a fine-grained, grayish-white, silicious magnesian limestone from 
the fourth lot of the fifth concession of Madoc ; it has a density of 2*757, and 
contains a portion of carbonate of iron. Its analysis gave : — 

Carbonate of lime, 51*90 

11 " magnesia, 11*39 

" " iron, 4-71 

Quartz, 32-00 

100-00 

VI. This is a reddish granular dolomite from the village of Madoc, having a 
density of 2*834. Its analysis gave : — 

Carbonate of lime, 57-37 

" " magnesia, 34*66 

Peroxyd of iron, 1-32 

Quartz, 7-10 

100-45 
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Fossil Shells, Sfc. 

In the Report of Progress for 1852-53, p. 173, it was mentioned that the 
fossil shells of the Lingula Mantelli (nov. sp.,) which occur in a sandstone 
belonging to the Chazy limestone, at the Lac des Allumettes, were found to 
be composed in great part of phosphate of lime, thus explaining the origin of 
the phosphatic coprolites which occur in the same rock at that place, as well as 
at Grenviile, Hawkesbury, and many other localities. (See Report for 1851-52, 
pp. 106-111.) Having found that the Lingula quadrata from the Trenton lime- 
stone has a similar composition, I proceeded at your desire to examine the 
Lingula prima, and L. antiqua from the Potsdam sandstone, both of which were 
found to consist in great part of phosphate of lime. A recent species, L. ovalis, 
from the Sandwich Islands, was then examined, and found to have a similar 
composition. The green epidermis of the shell, which swells up like horn when 
heated, leaves by incineration a white residue of phosphate of lime. The 
whole shell left after calcination 61*0 per cent, of earthy matter, whose analysis 
gave : — 

Phosphate of lime, 85*79 

Carbonate" " 11T5 

Magnesia, 2*80 

100-34 

This is very nearly the composition of calcined human bones. 

The external characters of the fossil Lingula are unlike those of most other 
fossil shells ; they are more or less dark-brown in colour, brilliant, almost 
opaque, and not at all crystalline. The same characters are observed in the 
fossil species of the closely allied genus Orbicula, and on examining two undes- 
cribed species of this genus from the Trenton limestone, and from the Upper 
Silurian, as well as a recent species, O. lamellosa from Callao, they were all found 
to consist chiefly of phosphate of lime. Similar physical characters being observed 
in the shells of the genus Conularia, a fragment of C. trentonensis was examined, 
and found to have the same composition as Lingula and Orbicula. All of 
these dissolve with very slight effervescence in hydrochloric acid, and the 
solution gives with ammonia a copious precipitate of phosphate of lime, soluble 
in acetic acid. The solution affords with molybdate of ammonia, an abundant 
yellow precipitate of the characteristic molybdo-phosphate. 

Several other fossil shells were examined for the sake of comparison ; among 
them Atrypa extans, Leptena altemata and Orthis pectenella from the Trenton 
limestone, O. erratica from the Hudson River Group, and Chonetes lata (?) from 
the Upper Silurian, besides a species of Cythere from the Trenton. The external 
characters of all these were very different from Lingula and Orbicula; they were 
lighter colored, more translucent, and granular in texture, and were found to 
consist of carbonate of lime, with only such traces of phosphate as are generally 
found in calcareous shells. 

Assays of Galena and Gold. 

The galena from Lansdowne was assayed by fusion with salt of tartar and 
nitre, and gave 81*0 p. c. of metallic lead, which left on cupellation but a 
very minute proportion of silver. The result of three closely agreeing assays 
gave only one and a-half ounces of silver to the ton of ore. The galena from 
Bedford, treated in the same manner, gave one and seven-eighth ounces of silver, 
and that from Ramsay two and a-half ounces of silver to the ton. 
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The quantity of the precious metal in the above ores is so small that it can 
scarcely be said to enhance the value of the lead ; but the case is different with 
the lead ore from Meredith's location on Lake Superior. The galena here occurs 
with variegated copper ore, in calcareous spar with laumontite. A portion freed 
from copper was reduced by fusion with borax, salt of tartar and metallic iron, 
and gave by cupellation a quantity of silver equal to thirty and a-quarter ounces 
of silver to the ton of metallic lead. In another assay a portion of the galena 
from this locality, mixed with some copper ore, was fused with salt of tartar 
and nitre, and the reduced lead, with some adhering copper, gave at the rate of 
forty-three ounces of silver to the ton of metal ; but in this assay, a portion of 
the lead having been oxydized by the nitre, the determination is above the truth, 
and is only valuable as confirming the highly argentiferous character of the galena. 

A vein which occurs at the rapids of the Chaudi&re, in the parish of St. Fran- 
cois, (Beauce) contains in a gangue of quartz, galena, blende, arsenical sulphuret 
of iron often well crystallized, besides cubic and magnetic iron pyrites, and 
native gold in minute grains. A portion of galena from the assorted and washed 
ore, still containing a mixture of blende and pyrites, gave by assay 69*0 p. c. of 
lead, and thirty-two ounces of silver to the ton (2240 pounds) of ore. Another 
sample of the galena more carefully dressed, gave at the rate of thirty-seven 
ounces of silver. The button of silver obtained by cupellation from this lead, 
contained a small but appreciable quantity of gold. The assay of a second por- 
tion of the sample of ore which gave 69*0 per cent, of lead, afforded by cupel- 
lation a quantity of silver equal to not less than 256 ounces of silver to the 
ton. This amount of silver was probably due to the presence of a fragment of 
some silver ore, perhaps a sulphuret, in the mixture of crushed and dressed 
galena. These assays were each made upon 500 grains. 1000 grains of the 
pyrites from this vein, mixed with a little blende, galena, and arsenical ore, were 
roasted, and then being mingled with litharge, borax and salt of tartar, were 
fused with the addition of fragments of iron, and a button of lead obtained, 
which left by cupellation a globule of 0*15 grains of an alloy of gold and 
silver. 700 grains of the impure blende were then roasted and treated in a similar 
manner, and gave by cupellation 0*19 grains of a pale yellow alloy ; the buttons 
thus obtained contained a large proportion of gold, especially that from the 
blende, which retained its form and assumed a deep yellow color, when, after 
having been beaten out, it was boiled with nitric acid, which dissolved a portion 
of silver. 

Gold. — A quantity of gold dust, from the washing of the sands of the Rivifere du 
Loup, was submitted to amalgamation, and left one-third of its weight of black 
ferruginous sand, of which eighteen per cent, were separable by the magnet ; 
the non-magnetic portion was dissolved by the successive action of hydrochloric 
acid and bisulphate of potash, leaving 4*8 per cent, of silicious residue. The 
solutions contained iron and chromium, and gave by prolonged ebullition, 23*15 
p. c. of by titanic acid. The mingled solutions afforded no trace of tin hydrosul- 
phuric acid, and were examined without success for uranium, cerium and the 
rarer bases. The frequent presence of tin ore in the auriferous gravel of different 
countries, should encourage us to search for that valuable metal in our own 
gold-bearing region. Samarskite, monazite, and other minerals containing 
uranium, cerium, etc., are also sometimes met with in this association, and 
hence these bases were sought for in the above examination. 

The gold obtained by the distillation of the amalgam, lost 4*27 p. c. by fusion 
with borax, and the assay of the resulting ingot gave 12*87 p. c. of silver. 
Thirty grammes of this alloy were dissolved in aqua regia, and the solution 
examined without success for copper and palladium; a minute portion of 

211 



Digitized by 



Google 



20 Victoria- (Appendix, No. 52.) A. 1857. 



platinum, amounting to 0012 p. c, was however obtained. The remaining 
portion of the alloy was pure gold. 

I have the honor to be, 

Sir, 

Your most obedient servant, 

T. STERRY HUNT. 



REPORT 

FOR THE YEAR 1854,. 



T. STERRY HUNT, ESQ., CHEMIST AND MINERALOGIST TO THE GEOLOGICAL 

SURVEY, 

1DDBB88BD TO 

WILLIAM EDMOND LOGAN, ESQ., F.R.S., DIRECTOR OP THE GEOLOGICAL SURVEY OF 

CANADA. 



Montreal, 1st April, 1855. 
Sir, 

In the following Report I have the honor to submit to you the commence- 
ment of a series of investigations of the stratified crystalline or metamorphic 
rocks of the country, undertaken in the hope that a careful comparative study 
of their composition, in connection with that of the unaltered sedimentary 
strata, may lead to a clear understanding of the nature of that metamorphic 
process whose results are so conspicuous in our Canadian Geology. 

In my Report for 1853 I had occasion to call your attention to the existence 
of the species knoWn as Labrador felspar, among the specimens brought by 
you from the townships of Morin and Abercrombie, and to express the hope that 
farther researches would enable us to determine more accurately than had yet 
been done, the geological relations of this mineral species, and the rocks of 
which it forms the principal part. The investigations which I have made 
in connection with yourself in the county of Terrebonne and Montmorenci, 
and subsequently my own examinations in the county of Leinster, have justified 
the expectation, and furnished a quantity of materials which have been par- 
tially examined during the past winter. 

The rocks about to be described belong to the crystalline strata of the Lau- 
rentide mountains, and occur, as far as yet observed, in close association with 
the crystalline limestones, which alternate with the gneissoid and quartzose 
rocks of the formation. They are composed chiefly of felspar, with small por- 
tions of black mica, green pyroxene, and occasionally epidote, garnet and 
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quartz ; portions of hypersthene are also frequently present, and hence the 
New York Geologists have designated these essentially felspathic strata, by the 
name of hypersthene rock. In addition to the minerals just mentioned we may 
add ilmenite or titaniferous iron, which occurs sometimes in large masses, and at 
other times in small disseminated grains, which like the hypersthene, appear to 
mark the places of stratification. If to these we add small portions of iron 
pyrites, and a little disseminated carbonate of lime, we shall have the mineralogy 
of these rocks so far as yet known. 

The texture of these felspar rocks is varied ; sometimes the mass is a 
confusedly crystalline aggregate, exhibiting cleavage surfaces three or four 
lines in diameter, with a fine grained, somewhat calcareous paste in the interstices. 
Sometimes the whole rock is uniformly granular, while more frequently a 
granular base holds at intervals, cleavable masses of felspar, often several inches 
in diameter. The colours of these rocks vary from grayish and bluish-white, to 
lavender and violet-blue ; flesh-red, greenish and brownish tints are also met 
with : the colours are rarely brilliant. These felspars seldom occur in distinct 
crystals, but their cleavage is triclinic, a fact which taken in connection with 
the densities, varying from 2*66 to 2 # 73, shows them to belong to the group of 
which albite and anorthite may be taken as the representatives. The bluish 
cleavable varieties often exhibit the opalescence of labradorite, to which species 
American mineralogists have hitherto referred them ; but with the exception of 
a few analyses by myself, we have had as yet no published chemical examin- 
ations of any of these felspars. My investigations show that while all of thefn 
are felspars with a base, of lime and soda, the composition varies very much, 
being sometimes that of labradorite, andesine, or intermediate varieties, and at 
other times approaching to that of anorthite. The results of these investiga- 
tions, so far as yet completed, I have now the honour to submit to you, as the 
first part of the history of this felspathic formation. 

One of the most interesting localities of these felspathic rocks is in the 
parish of Chateau Richer (Montmorenci), where they cover a breadth of two or 
three miles across the strike, bounded by crystalline limestone on one side, and 
a quartzo-felspathic rock on the other, and rising into small hills. In this region 
there occur several varieties of the rock, but the most interesting is one made 
up of a fine granular base, greenish or grayish-white in colour, holding masses of 
a reddish cleavable felspar, which are sometimes from one-tenth to one-half 
an inch in diameter, but often take the form of large imperfect crystals, fre- 
quently twelve inches long and 'four or five inches wide. These dimensions 
correspond to the faces M and T, while the face P, characterized by its perfect 
cleavage, is from half-an-inch to two inches broad. Twin crystals sometimes 
occur, having a composition parallel to M. 

Hypersthene is met with throughout the rock in flattened masses, which, 
although variable and irregular in their distribution, exhibit a general paral- 
elism ; they are occasionally four or five inches in breadth, by an inch or more 
in thickness, and are separated from the granular felspathic rock by a thin film 
of brownish-black mica. Titaniferous iron ore is also found in the rock in 
grains and lenticular masses, occasionally an inch or two in thickness ; these occur 
in the granular base, and generally near the hypersthene, but grains of the 
ore are occasionally found in the crystalline felspar. Quartz in small grains is 
imbedded in the titaniferous iron ore, but was not observed elsewhere in the 
rock, nor have any other minerals than these been detected. In the specimens 
of the rock which I selected on the spot for examination, the crystalline felspar 
constitutes from one-half to seven-eighths, while the hypersthene does not equal 
more than two-hundreths, and the titaniferous iron more than one-hundreth of 
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the mass; the amounts of the quartz and mica are insignificant. In other 
portions of the rock, however, the proportion of the ore may equal five-hundreths, 
and in some parts the amount of the hypersthene is nearly as great. By the 
action of the weather the surface of the rock becomes of a dull opaque white ; 
the cleavable masses of felspar are, however, less affected than the granular 
portion, and by tl\eir obscure reddish colour are distinctly visible on the weath- 
ered surfaces ; this change extends but a very little distance into the rock. 
The colour of the iron ore of course remains unaltered, but the dark brown 
hypersthene becomes lighter, and inclines to pinchbeck brown. 

This felspar is triclinic in cleavage ; the angle of P : M= about 80° 30' ; 
cleavage with P, perfect; with the other planes distinct; P is often delicately 
striated, and sometimes curved; hardness 6*0, and density 2*667 to 2*674. 
Lustre vitreous, sometimes pearly on P ; colour flesh-red, passing into reddish, 
greenish and greyish-brown; the surfaces are sometimes clouded with these 
different tints, but the red predominates. 

The following analyses were made of three different specimens, which were 
carefully selected, pulverized, and then dried at 21 2° F. The earthy ingredients 
were determined after fusion with carbonate of soda, and the alkalies by the 
method of Dr. J. Lawrence Smith, which consists in igniting for thirty minutes 
the finely levigated mineral with five or six parts of carbonate of lime, and 
three-fourths its own weight of sal-ammoniac. The agglutinated mass slakes 
by the action of water, and yields to that liquid its alkalies in the form of 
chiorids, mixed with chlorid of calcium. A second ignition of the undissolved 
residue with two-thirds of the first amount of salammoniac, ensures the separa- 
tion of the last portions of alkali. These processes were adopted in all the 
analysis of felspars here given : — 



i. ii. in. 

Silica, 59-55 59*85 59.80 

Alumina, 25*62 25*55 25*39 

Peroxyd of iron, -75 -65 *60 

Lime, 7?3 6*94 1-1B 

Magnesia, (traces.) *11 -ll 

Potash, -96 -96 1*00 

Soda, 5-09 5-09 514 

Loss by ignition, *45 *30 *00 

100-15 99*45 99-82 

In a fourth specimen the quantity of lime was found equal to 7*89 p. c. The 
composition of this felspar is very nearly that of andesine, which according to 
Abich, consists of silica, 59 # 60 ; alumina, 24,18 ; peroxyd of iron, 1*58 ; lime, 
5-77 ; magnesia, 1*08 ; potash, 1*08 ; soda, 6*53=99-92. 

The greenish base of this rock is in general finely granular and strongly co- 
herent ; the grains possess the cleavage, lustre and hardness of felspar, and the 
density of carefully chosen fragments, was from 2*665 to 2*668. The greenish- 
white of the powder is changed to fawn colour by ignition. When pulverized 
and digested with acetic acid, the mineral loses two or three thousandths of 
carbonate of lime, with traces of magnesia, alumina, and oxyd of iron. A portion 
which had been thus treated and carefully dried, gave the following results. 

IV. 

Silica, 58*50 

Alumina, 25*80 

Peroxyd of iron, 1*00 

Lime, 8*06 

Magnesia, '20 
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Potash, 1.16 

Soda, 5-45 

Loss by ignition, -40 

100-57 

It is therefore a felspar, differing but little from .the crystalline andesine in 
its composition. 

The hyperathene occurs in foliated masses with curved suffaces. Besides the 
basal cleavage thus exhibited, it cleaves readily with the sides and the longer 
diagonal of an oblique prism of 87°* The hardnesss of the mineral is 6*0, and 
its density from 3.409 to 3*417. Lustre vitreous, sub-metallic ; colour blackish- 
brown, in thin laminae yellowish-brown ; streak and powder ash-gray, the 
powder turning reddish-gray on ignition. Sub-transiucent, brittle ; fracture, 
uneven. The fragments which had served to determine the density, still con- 
tained between their laminae flakes of felspathic matter, which were as far as 
possible removed in breaking up the hyperathene for analysis. The results 
of two analyses by fusion with carbonate of soda were as follows : 

v. VI. 

Silica, 5185 51-35 

Alumina, 3-90 3*70 

Peroxyd of iron, 20-20 20-56 

Lime, & 1-60 1-68 

Magnesia, 21*91 22*59 

Manganese, (traces) 

Loss on ignition -20 *10 

99*66 99.98 

It is almost identical in composition with the hypersthene from Labrador, 
analysed by Damour. 

The accompanying ilmenite was more or less interpenetrated with felspar 
and quartz, which could not easily be separated. Its hardness was 6*0 and 
the density of selected fragments from 465 to 4*68. Colour and streak iron- 
black ; lustre sub-metallic ; not attracted by the magnet. When decomposed 
by fusion with bisulphate of potash it gave. 

VII. 

Titanic acid, 39.86 

Peroxyd of iron, 56*64 

Magnesia, , . . 1*44 

Insoluble, quartz, &c, 4*90 

102-84 

A large portion of the iron is to be regarded as existing in the form of pro- 
toxvd. 

Another variety of felspar rock from CMteau Richer is pale greenish or 
bluish-gray, with occasional reddish grains, and is finley granular. The lustre 
is vitreous upon the cleavages, but waxy elsewhere. The only foreign mineral 
observed in the rock was brownish-black mica in small scattered patches. The 
density of the greenish-gray portion was 2-681, and its analysis gave as follows : 

VIII. 

Silica, 55-80 

Alumina, 26*90 

Peroxyd of iron, 1-53 

Lime, 9*01 

Magnesia, -27 

Potash, -86 

Soda, 4.77 

Loss by ignition, *45 

99-59 
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In the parish of Ch&teau Richer and its vicinity there are found boulders of 
a well marked variety of the felspar rock, which has not been met with in situ. 
The base is a coarsely granular felspar, of a light reddish-gray colour and 
vitreous lustre, exhibiting everywhere distinct cleavages, and holding imbedded 
small brilliant grains of llmenite, surrounded with thin films of brownish mica. 
The imbedded crystals bf felspar are numerous, and often three or four inches 
in length and breadth, by an inch in thickness. The faces of the perfect 
cleavage are beautifully striated, and the smaller crystals, which are often slender 
and well defined, are sometimes curved. Hardness 6 ; density 2-680 to 2*692 ; 
lustre vitreous ; colour pale lavender-blue, with pearly opalescence ; semi- 
transparent ; fracture conchoidal. 

Analysis IX. is of a cleavable fragment from a boulder of this variety 
found at Chateau Richer, and X. and XL are from a similar and larger mass 
in the neighbouring parish of St. Joachim. 

IX. X. XI. 

Silica, 51-20 5755 57-35 

Alumina, 2640 > 2 ,_ . Q „*_ 

Peroxydofiron, -40$ 27 10 27 30 

Lime, 8-34 8*73 

Potash, -84 -79 

Soda, 6-83 5*38 

Loss by ignition, *65 *20 '25 

99-66 99-75 

The district of Montreal also affords extensive exposures of these same felspar 
rocks, associated with crystalline limestone, in the counties of Leinster and Terre- 
bonne. In the townships of Rawdon and Chertsey, they are often fine-grained 
and homogeneous, and constitute an exceedingly tough rock, with an uneven 
sub-conchoidal fracture, and a feebly vitreous lustre ; this variety is bluish or 
grayish-white in colour, somewhat translucent, and exhibits here and there the 
cleavage of grains of felspar. Great masses of this rock are almost free from fo- 
reign minerals, while other portions abound in a green granular pyroxene, arranged 
in thin, interrupted, parallel layers, with ilmenite. These layers of pyroxene 
are seldom more than four or five lines in thickness, and occur an inch or 
two apart, while the layers of the ilmenite are still thinner and often enclosed 
in those of the pyroxene, along the limits of which deep-red grains of garnet 
are occasionally seen. These different minerals appear in relief on the white 
weathered surface of the rock, and give a picture of its stratified structure, 
which is however not less apparent on the surfaces of recent fracture. Small 
rounded bluish masses of cleavable felspar are frequently disseminated in the 
same planes as the other minerals. In some instances the pyroxene appears 
to graduate into and to be replaced by foliated hypersthene. 

The compact felspars of this region resemble some specimens of the so-called 
saussurite, and many portions of these rocks would constitue varieties of euphotide. 

A fragment of a homogenous massive felspar from Rawdon had a density of 
2*691. It was bluish- white, granular, and translucent, and gave by analysis: 

XII. 

Silica, 54*45 

Alumina, 28*05 

Peroxyd of iron, '45 

Lime, 968 

Potash, 106 

Soda, 6-25 

Loss by ignition, '55 
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This is essentially the composition of labradorite. See my Reports for 1851, 
p. 40, and for 1853, p. 167, for analyses of two opalescent felspars, containing 
54*20 and 54*70 of silica, and 11-25 and 11*42 of lime, with less alkali than the 
felspar of Rawdon. In the first mentioned Report, page 166, will be found an 
examination of Thompson's bytownite, which occurs in boulders on the Ottawa, 
and is, as I then described it, nothing more than a granplar variety of the 
felspathic rocks under description. It gave 47*40 of silica, and 14*24 of lime, 
with 2*00 of matter volatile by ignition ; its density was 2.732. 

Another variety of this rock, from a boulder found at Hunterstown, was more 
coarsely crystalline than the bytownite, and contained imbedded a large cleavable 
mass of felspar, which was translucent, of a pale seagreen colour, and possessed 
a density oi 2*695 — 2*703. Its analysis gave me : 

XIII. 

Silica, 49.10 48-90 

Alumina, 26*80 

Peroxyd of iron, 80 

Lime, 14-67 1540 

Magnesia, (traces) 

Alkalies by difference, 7-33 

Loss by ignition, 1-30 

100-00 

At Lachute, on the Rivifere du Nord, there is a felspar rock which you have 
described as associated with crystalline limestone, and which consists of a 
greenish granular base, holding cleavable masses of a beautiful felspar, 
approaching andesine in its composition. Its lustre is vitreous, and the face, 
as in all these felspars, is finely striated ; density 2*687 ; colour lavender-blue, 
passing into sapphire-blue ; semi-transparent. Its analysis gave : 

XIV. 

Silica, t 58.15 

Alumina, ' t 2609 

Peroxyd of iron, ' -50 

Lime, 7-78 

Magnesia, '16 

Potash, 1-21 

Soda, 5-55 

Loss on ignition, *. '45 

99.89 

This felspar resembles closely in its composition the rose coloured crystals from 
the red antique porphyry of Egypt, analysed by Delesse. He obtained, silica, 
58*92; alumina, 22*49; peroxyd of iron, 0*75; oxyd of manganese, 0'60 ; lime, 
5*53 ; magnesia, 1*87 ; potash, 0'93 ; soda, 6-93 ; volatile matters, T64=99'66. 
After comparing this felspar with certain varieties of andesine and oligoclase, 
this learned author remarks " it is much more important to know the composition 
of the felspars which form the base of rocks, than to discuss the names to be 
applied to these felspars. I have already had occasion to remark that we have 
hitherto attached too much importance to the varieties of the felspars of the 
sixth crystalline system, and that nature has not always been limited by the 
divisions established among them by chemists and geologists ; the same rock 
sometimes containing several varieties of these felspars." — Delesse, Bulletin de la 
SocUtS Gtologijue de France, 2 e sdrie, tome vii., p. 524. 

Delesse further remarks in this connection, that " the paste and crystals of 
those porphyries which are without quartz, contain nearly equal proportions 
of silica. In the paste, however, the silica generally predominates slightly, 
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while the proportions of alumina, alkalies, and lime are somewhat less, and 
the amounts of magnesia and oxyd of iron are larger. These relations between 
the paste of prophyries and their contained crystals of triclinic felspar, are 
of general application for the porphyries of every age and colour," This 
observation finds its application to a certain extent in the case of the rocks 
under consideration, which like the porphyries in question are destitute of 
quartz, and often consist of crystals of triclinic felspar imbedded in a felspathic 

Easte, which differs butf little from the crystals in composition. This paste is 
owever generally so crystalline in its texture, that these rocks, although often 
porphyritic in structure, are rarely entitled to the name of porphyries. 

We find in the rocks which have been the subject of these examinations, a series 
of triclinic felspars in which the amount of silica varies from 47*40 to 59*80 per 
cent., and that of the lime from 7*73 to 14*24 per cent., the amount of the alka- 
lies as a general rule decreasing, as that of the lime augments. These results only 
serve to confirm the opinion expressed by Delesse, and to show that there are 
no defined limits for these species which, like vosgite, labradorite, andesine, and 
oligociase, have been created between albite on the one hand, and anorthite on 
the other. I therefore some time since proposed to regard all the interme- 
diate felspars as mixtures of these two species, which being homoeomorphous, 
may crystallize together in indefinite proportions. The admitted formulas of 
albite and anorthite, when multiplied, become as follows : (Silica being SiO, 
and Al 2 3 =3alO.) ■ 

Equiy. wt. Density. Eq. vol. 

Albite, Si^^ayO". ... 1054-4 -i- 2.62 = 402-4 

Anorthite, (Si»al"Ca»)0* 1118-4 -i- 2T2 = 405-0 

Albite is then a soda felspar, and anorthite a felspar with a lime base, the two 
crystallizing in similar forms, and having the same atomic volume ; the composition 
and densities of the intermediate felspars are such as permit us to regard them 
for the most part as mixture of these two species. There may however be a 
lime-albite and a soda-anorthite, for some albites contain from 1*0 to 2*5 per 
cent, of lime, and there are anorthites which yield from three to four per cent, 
of alkalies. In like manner the constant association ,of a small amount of potash 
with the soda ot these felspars, lead us to infer the admixture of a potash-albite, 
which would be a triclinic orthoclase. Equally significant is the presence of 
portions of magnesia and potash in many varieties of anorthite. The difficulties 
presented by the varying composition oi these felspars are obviated by admitting 
such mixtures of species as constantly take in the crystallization of homoeo- 
morphous salts from mixed solutions, and this consideration should never be 
lost sight of in the study of mineralogical chemistry. 

Silurian Rocks. 

In the Report for 1851-52, I had occasion to call your attention to the 
composition of some of the sedimentary rocks of the Hudson River group, and 
to the local metamorphism which they had undergone in the vicinity of intrusive 
trap rocks at St. Nicolas, resulting in the production of minerals wholly unlike 
those produced by the wide-spread metamorphism which has modified the 
Silurian strata through a large part of the eastern basin. You have appreciated 
the importance of carefully conducted chemical examinations as a means of arri- 
ving at correct ideas of the nature of this metamorphism, and in continuation of 
my investigations, I have now to present some additional analyses of rocks from 
the Silurian series. 
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In your Report for 1852-53, while describing the roofing slate of Kingsey, 
you have given the results of some analyses, in which I have compared this slate 
with similar ones from Wales and from France. I have to add to these, the 
examination of another roofing slate from Westbury, which unlike that of King- 
sey, belongs to the Upper Silurian division. It has a greenish-blue color, a silky 
lustre on the cleavage sufaces, is translucent on the edges, and has the characters 
of an excellent roofing slate. Its density is 2*771, tjnd it gave by analysis: — 

Silica, 65-85 

Alumina, 16*65 

Protoxyd of iron, 5*31 

Lime, -59 

Magnesia, i 2*95 

Potash, 3-74 

Soda, 1-31 

Manganese, (traces) 

Water, 310 

99-50 

The shining lustre and talcose aspect of many of the altered slates of this region, 
do not depend upon the presence of talc or other magnesian minerals, as is evi- 
dent from the analysis oi one of these slates from Ste. Marie, (Beauce.) The 
red and green slates of this locality undoubtedly belong to the Sillery group ; 
they are very much intersected by veins of quartz, and would be described 
as having a highly chloritic or rather talcose character. The red beds have a 
purplish or lilac color, and their cleavage surfaces are occasionally spotted with 
films and scales of a greenish mineral, resembling chlorite in appearance. Both 
the red and green beds are very soft and fissile, exfoliating by the action of the 
weather, and even becoming converted into a paste, which is very unctuous to 
the touch, and has a silvery glimmering lustre. These slates are well seen on 
the second concession of Ste. Marie, where they have been quarried in making 
explorations for copper pyrites, which occurs there in small quantities. A 
portion of the pale reddish, highly unctuous material, was freed from quartzose 
particles by eleutriation, and after being dried at 212° F., gave the follow- 
ing results on analysis : — 

Silica, 66-70 

Alumina, 16*20 

Peroxyd of iron, 6*90 

Lime, -67 

Magnesia, 2*75 

Alkalies (by difference), 3-68 

Water, 310 

100-00 

From the color of the mineral it is probable that the iron exists in the state 
of peroxyd ; apart from this difference the composition of the slate of Ste. Marie 
is almost identical with that of Westbury just described. It would be regarded 
by most observers as a highly talcose slate, but is almost destitute of magnesia, 
of which talc contains 33 # p. c, and chlorite about the same proportion. It 
is probable that the talcoid slates like this of Ste. Marie are composed in large 
part of pyrophyllite, a mineral which has many of the physical properties 
of talc, but is a hydrated silicate of alumina, containing when pure, about 67*0 
of silica, 26*0 of alumina and 7*0 of water. Other aluminous silicates may howe- 
ver possess similar physical characters, such as the sericite of List, which is re- 
garded as a hydrous mica, and pholerite, another species about to be described. 
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Just below the fall of the Chaudifcre River, near Quebec, there is found in 
a bed of sandstone belonging to the Quebec group of the Lower Silurian series, 
and situated on the confines of the metamorphic region, a peculiar mineral filling 
up fissures in the rock. This substance is made up of minute, soft scales, very 
unctuous to the touch, and having a silvery lustre; the masses are greenish 
or yellowish-white in color, and have but little coherence. Before the blow- 
pipe the mineral exfoliates in snow-white cauliflower-like masses, but is infu- 
sible. It gives off abundance of water when heated in a tube, assumes a fine 
blue color when ignited after having been moistened with a solution of nitrate 
of cobalt, and gives a feeble manganese reaction with carbonate of soda. 

A portion of the mineral gently crushed to powder was suspended in water, 
and in this manner separated to a considerable extent from intermixed grains of 
quartz. Thus purified, it was levigated and dried at 212° F. ; the aspect of the 
powder was not changed by ignition. Analysis gave : — 

I. II. 

Silica, 4605 4555 

Alumina, 38*37 .... 

Lime, -61 .... 

Magnesia, '63 .... 

Water, 1400 1390 

99*66 

There is without doubt an excess of silica in the specimen analyzed, for it was 
impossible to ensure its freedom from quartz. The pholerites described by 
Guillemin and those subsequently analyzed by Dr. Lawrence Smith are hydrous 
silicates, yielding from 40 # 7 to 44*4 of silica, and from 13 # to 15*3 of water, 
the remainder being alumina with traces of lime and magnesia. The differenc- 
es in composition are probably due to mechanical impurities, and the mineral 
in its pure form is no other than a crystalline kaolin, whose theoretical compo- 
sition as expressed by the formula 3(alO,SiO)+2HO, is silica 40-0, alumina 
44*5, water 15*6=100'0. The species kaolin is a product of the decomposition 
of felspars, which lose their alkali and a portion of silica ; these are carried away 
by solution, at the same time that the residual silicate combines with water. In 
the case of lime-felspars, and of scapolite, which may also be converted into 
kaolin, the lime is removed at the same time with the alkalies. 

The mode in which this mineral occurs segregated in the fissures of the 
sandstone at the Chaudi&re would lead to the supposition that it has been in 
a state of solution ; it may evidently be produced during the decomposition 
of the clay slates, which are made up to a large extent of the ruins of 
felspathic rocks. These slates are slowly giving up their alkalies to infil- 
trating waters, and are thus being converted into kaolin. A great portion of 
the so-called talcose slates of the Alleghany range, especially those associated 
with the gold deposites throughout the eastern part of North America, are 
derived from the alteration of clay-slates, and must be aluminous in their 
composition. It will be well for the future to distinguish them on account of 
their lustre, by the name of nacreous slates or nacreous schists. 

Associated with the argillaceous slates of this series there are however great 
quantities of magnesian rocks ; among these, besides serpentine, diallage, dolomite 
and magnesite, there are extensive beds of compact and schistose talc, and 
others of well characterized chlorite. 

The magnesite which occurs in a very large bed in the township of Bolton, 
has already been alluded to in the Report for 1849, p. 64. An analysis of it 
gave : — 
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Carbonate of magnesia, 60*13 

" " iron, 8-32 

Insoluble silica, 32*20 

100*65 

The insoluble residue from the action of hydrochloric acid, was found to be 
nearly pure silica, but contains a trace of chromium* while the solution con- 
tains besides magnesia and protoxyd of iron, a small. portion of nickel. The 
nickel in fact forms .greenish stains in the fissures of the rock, and associated 
with chrome, has been found in the ferruginous magnesite of Sutton. The 
chromic iron of Ham also contains traces of nickel and cobalt, and nickel appears* 
to be present in many of the serpentines and other magnesian rocks of the 
Silurian series, both in Canada and Pennsylvania. The various analyses by 
different chemists of magnesian minerals from other regions, show that olivine, 
talc and kaemmererite often contain traces of nickel. 

Ores of Nickel. 

Small portions of nickel occur in several parts of the Province, and in other 
associations than those just mentioned. Among the Laurentian rocks in the 
eleventh concession of Daillebout, on the land of Mr. Louis Levesque, there 
occurs on the bank of the Assumption River a quartz vein six or eight inches 
wide in gneiss. This vein holds a considerable amount of cubic iron pyrites, 
which contains small quantities of nickel and cobalt. The amount of the mixed 
oxyds of the two metals was found in two determinations to be only 0*54 and 
0*56 per cent. 

Some specimens furnished me by Mr. Charles Bonner (who aided me in several 
of the analyses,) from a mine on Michipicoten Island, (Lake Superior,) contains 
two minerals which offer a more abundant source of nickel than the -pyrites 
just mentioned. The first of these is associated with quartz, and is a massive 
mineral with an impalpable structure, a shining metallic lustre, and a color 
varying from reddish-white to bronze-yellow; brittle, fracture uneven, sub- 
conchoidal ; hardness 6*0 ; density 7*35 to 7*40. The mineral was at first 
supposed to be nickeline or arseniuret of nickel, but the result of several analyses 
shows it to consist of a mixture of this species with an arseniuret of copper. 
The following are the results of four analyses of different fragments detached 
from the same mass : — 

I. 

Arsenic, 37*36 

Copper, 44*10 

Nickel, 17*03 

Silver, 

99*09 100*28 

It will be apparent from the following calculations that these different speci- 
mens are mixtures of nickeline Ni 2 As, and domeykite Cu 6 As, the former containing 
44*1 of nickel and 55*9 of arsenic, and the latter 71*7 of copper and 28-3 of 
arsenic. For the first analysis 44*70 parts of copper require 17*67 of arsenic 
to form 68*37 of domeykite, and 17*03 of nickel unite with 21*57 of arsenic 
to form 38*60 of nickeline, requiring in all 39*24 parts of arsenic, while the 
analysis gives 37*36 parts, besides a deficiency of 0*91, which probably cor- 
responds to a loss ot arsenic. For the fourth analysis we have only 10*28 of 
copper, requiring 4*05 of arsenic to form 14*33 of domeykite, and 36*89 of 
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44*67 






3C-81 


27*60 


10*28 


24*55; 


27*29 
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nickel, which demand 46*74 of arsenic, giving 83*63 of nickeline, the two 
amounting to 97*96 parts for 100-00 of the mineral. The nickel contained 
traces of cobalt. It is desirable that this locality should be farther examined, 
for an ore so rich in nickel is very valuable. The arseniuret of copper, which 
evidently predominates in some portions of the mass, is as yet a very rare species. 
Another ore of nickel, said to be from the same mine as the preceding, occurs 
as the gangue of native copper and native silver, which are disseminated through 
it in grains. The mineral is amorphous ; color greenish-yellow to apple green ; 
lustre waxy ; sub-translucent, fracture conchoidal ; very soft, polishes under the 
Bail, and falls to pieces when immersed in water. It is decomposed by acids 
with separation of pulverulent silica. The analysis of this matenal showed the 
presence of silica, alumina, oxyds of nickel and iron, lime, magnesia and 
water ; it vields moreover, traces of copper and cobalt, but no arsenic. Two 
portions of the mineral carefully freed from the disseminated metals gave the 
following results. The specimen in the firtft analysis had been dried at 212° F., 
the other at a higher temperature, and had lost a portion of water. 

I. II. 

Silica, 33-60 3580 

Alumina, 8-40 > 

Protoxyd of iron, 2-25 J il w 

Oxyd of nickel, 30-40 3320 

Lime, 409 3*81 

Magnesia, 3-55 337 

Water, 17- 10 12-20 

99.39 99.38 

Another fragment containing the native metals in small grains, gave me 
silver 2*55, copper 18*51, and oxyd of nickel 20*85 per cent. It is said that a 
large quantity of this valuable ore was thrown away at the mine, being stamped 
and washed for the purpose of extracting the copper and silver. 

This substance can hardly be supposed to be homogenous in its composition, 
being not improbably a result of the alteration of some other ores. It resembles 
closely in its character and composition the nickel-gymnite of Genth, which 
gave to that chemist, silica 35*36, oxyd of nickel 30-64, oxyd of iron # 24, 
magnesia 14*60, lime 0*26, and water 19*09 ; but neither of these hydrated nickel 
ores are crystalline, and they are perhaps, rather to be* regarded as mechanical 
mixtures than distinct mineral species. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

T. STERRY HUNT. 
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REPORT 

FOR THE YEAR 1855, 



T. STBRRY HUNT, Esq., OHEMIST AND MINERALOGIST TO THE GEOLOGICAL SURVEY 

ADDRESSED TO 

SIR WILLIAM EDMOND LOGAN, F.R.S., DIRECTOR OP THE GEOLOGICAL 
SURVEY OP CANADA. 



Montreal, 1st October, 1856. 



Sir, 



Having been absent from the country during nearly the whole of the year 
1855, the usual course of my investigations was interrupted. In the month 
of June in that year I was appointed by the Imperial Commission of the 
Exposition U?iiverseUe at Paris, to be a member of the 1st class of the Inter- 
national Jury, a class specially charged with the examination of all subjects 
connected with mining, metallurgy, mineralogy and geology. I have now at 
your request prepared a report upon such of those matters which fell under my 
notice, during my duties as juror, as may be of interest to the Canadian public. 
I do not propose to attempt a report upon the objects of the 1st class at the 
Paris Exhibition, but simply to notice at some length certain processes connected 
with the metallurgy of iron, the manufacture of sea-salt and other salts from 
sea-water, besides some points in connection with the manufacture and econo- 
mical application of cements, bitumen, peat, etc. 

METALLURGY OF IRON. 

The new metallurgical processes of Adrien Chenot attracted in a particular 
manner "the attention of the Jury at the Palace of Industry, and were the object 
of a special study by the 1st class, who awarded to the inventor the Gold Medal 
of Honour. M. Chenot there exhibited a series of specimens serving to illus- 
trate the processes which bear his name, and which have been the result of 
extraordinary labors on his part, continued through the last twenty-five years. 
As the industry of iron smelting promises for the future to be one of great impor- 
tance to Canada, it may be well to advert briefly to the history and theory of the 
metallurgy of iron, in order to explain the processes now in use, and to prepare 
the way for an exact understanding of those of Chenot. 

The most ancient and simplest mode of obtaining iron from its ores is that 
practiced in the Corsican and Catalan forges, where pure ores are treated with 
charcoal in small furnaces, and by variations in the mode of conducting the process, 
are made to yield at once either malleable iron, or a kind of steel. But this 
method requires very pure ores, and a large expenditure of fuel and labour, 
while from the small size of the furnaces it yields but a limited quantity of 
iron. It is scarcely used except in the Pyrennees, Corsica, some parts of Ger- 
many, and northern part of the State of New York. 
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The high or blast furnace, which converts the ore directly into cast metal, 
furnishes by far the greater part of the iron of commerce. This furnace may be 
described as consisting essentially of a crucible in which the materials are melted, 
surmounted by a vertical tube or chimney some thirty feet in height, in which the 
reduction of the ore is effected. Into this furnace a mixture of ore and fuel is 
introduced from the top, and the fire, once kindled, is kept up by a blast of hot or 
cold air, supplied by a proper apparatus, and admitted near the bottom of the 
furnace. The ores submitted to this process are essentially combinations of 
iron with oxygen, often containing besides water and carbonic acid, and always 
mingled with more or less earthy matter, consisting of silica, alumina, &c. The 
water and carbonic acid being readily volatile, are often expelled by a previous 
process of roasting. When these oxyds of iron are heated to redness in contact 
with charcoal, this material combines with the oxygen of the ore, and the iron 
is set free or reduced to the metallic state, after which by the further action of 
the combustible it is fused, and collects in a liquid mass in the crucible below. 
The earthy ingredients of the ore, with the ashes of the fuel, are also melted 
by the intense heat, and form a glassy substance or slag, which floats upon the 
surface of the molten metal, and from time to time both of these are drawn off 
from the crucible It is very important to give to these earthy matters that 
degree of fluidity which shall permit their ready separation from the reduced and 
melted iron, and to attain this end the different ores are generally mixed with 
certain ingredients termed fluxes, which serve to augment the fusibility of the 
slags. Limestone, sand and clay may each of them be used for this object 
with different ores. It will be kept in mind that the fuel employed in the 
process of smelting, serves for two distinct objects ; first, as a combustible to 
heat the materials, and secondly, as a reducing agent to remove the oxygen from 
the ore. 

The contents of a blast furnace in action consist then of a great column of 
mingled ore and fuel, continually moving downward towards the crucible, and 
constantly replenished from the top, while a current of air and gases is con- 
stantly traversing the mass in a contrary direction. The investigations by 
Leplay and Ebelman of the theory of this operation have prepared the way 
for the processes of Chenot, and we shall therefore state in a few words, the 
results of their researches. They have shown in the first place, that the direct 
agent in the reduction of the ore is a portion of the carbon of the fuel in a 
gaseous state, and secondly, that this reduction is effected at a temperature 
far below that required for the fusion of the metal. The oxygen of tlie air 
entering by the blast, is at first converted by combination with the ignited 
coal, into carbonic acid, in which an atom of carbon is combined with two 
atoms of oxygen, but as this gas rising in the furnace encounters other 
portions of ignited coal, it takes up another equivalent of carbon and forms 
carbonic oxyd gas, in which the two atoms of oxygen are combined with two 
of carbon. This gas is the reducing agent, for when in its upward progress it 
meets with the ignited oxyd of iron, the second atom of carbon in the gas 
takes from the iron two atoms of oxygen to form a new portion of carbonic 
acid, which passes on, while metallic iron remains. 

The interior of the blast furnace may be divided into four distinct regions ; 
the first and uppermost is that in which the mixture of ore and fuel is roasted ; 
the water and volatile matters are there driven off, and the whole is gradually 
heated to redness. In the second region, immediately below the last, the already 
ignited ore is reduced to the metallic state by the ascending current of carbonic 
oxyd gas ; the metal thus produced is, however, in the condition of malleable 
iron, nearly pure, and very difficultly fusible ; but in the third region it com- 
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bines with a portion of carbon, and is converted into the fusible compound 
known as cast iron. In addition to this, small portions of magnesium, aluminium 
-and 8ilicium, whose combinations are always present in the contents of the 
ftumace, become reduced, and alloying with the ir<m affect very much its quality 
for better or worse, Cast iron generally contains besides these small portions 
of sulphur, phosphorus, and other impurities less important. 

In the fourth and lowest region of the furnace, which is near to the blast, 
the heat becomes more intense, the carburetted metal melts, together with 
the earthy matters, and both collect at the bottom of the crucible upon what is 
called the hearth, from which the two are drawn off from time to time. The 
cast iron thus obtained is very fusible, but brittle, and is far from possessing 
those precious qualities which belong to malleable iron or steel. 

To convert the cast metal into malleable iron, it is exposed to a process which 
is called puddling, and consists essentially in fusing it in a furnace of a peculiar 
kind, where the metal is exposed to the action of the air. The carbon, man- 
ganese, silicium, and other foreign matters, are thus burned away, and the once 
liquid metal is converted into a pasty granular mass, which is then consolidated 
under hammers or rollers, and drawn out into bars of soft malleable iron. 

To convert into steel the soft iron thus obtained, it is heated for a long time 
in close vessels with powdered charcoal, a small quantity of which is absorbed 
by the iron, and penetrating through the mass changes it into steel. This 
process is known by the name of cementation. The change is however irregular 
and imperfect ; it is therefore necessary to break up these bars of cemented or 
blistered steel, as it is called, and after assorting them according to their 
quality, either to weld them together, or to melt down each sort by itself in 
large crucibles. The metal is then made into ingots, and forms cast steel, 
which is afterwards wrought under the hammer and drawn out into bars. 

Such is an outline of the long and expensive processes by which malleable 
iron and steel are obtained from the ores of iron. The reduction of the iron to 
the metallic state constitutes but a small part of the operation and consumes 
comparatively but little fuel, but as we have already seen that reduced iron is 
first carburetted as it descends in the furnace, then melted by an intense heat into 
the form of cast iron, which is again fused in the puddling furnace before being 
converted into malleable iron, the transformation ot which into cast steel requires 
a long continued heat for the cementation, and still another fusion. 

In Derbyshire in England, there are consumed for the fabrication of one ton of 
cast iron, two tons and twelve quintals of ore and two tons of mineral coal, 
while in Staffordshire two tons eight quintals of coal, and two tons seven quintals 
of ore are employed for the production of a ton of cast metal. In the furnaces 
of the Department of the Dordogne, in France, where wood charcoal is em- 
ployed, two tons and seven quintals of ore, and one ton and three quintals of 
charcoal are employed for a ton of iron. For the production of a ton of wrought 
iron in England about one ton and one-third of cast iron, and from two to 
two and a-half tons of mineral coal are consumed, while the same amount of the 
cast iron of the Dordogne requires to convert it into a ton of wrought iron, one 
ton and a-half of charcoal. Thus in England the fabrication of a ton of wrought 
iron, from poor ores yielding from thirty-eight to forty per cent, of metal, 
requires a consumption of about five tons of mineral coal, and in Dordogne a 
little over three tons of wood charcoal, which costs there about fifty-eight 
shillings currency the ton. The average price of charcoal in France, however, 
according to Dufr^noy, is about seventy-four shillings, while in Sweden it costs 
only about fourteen shillings, and in the Ural Mountains eleven shillings the ton. 
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In France much of the pig iron manufactured with charcoal is refined by the 
aid of mineral coal. 

The questions of the price and the facility of obtaining fuel are of the first 
importance in the manufacture of iron. The ores of this metal are veiy 
generally diffused in the earth's surface, and occur abundantly in a great 
" many places where fuel is dear. The iron which is manufactured either wholly 
or in part with wood charcoal, is of a quality much superior to that obtained 
with mineral coal, and commands a higher price. One principal reason of 
this difference is that the impurities present m the coal contaminate the iron, 
but it is also true that the ores treated with mineral coal are for the greater pait 
of inferior quality. Interstratified with the beds of coal in many parts of Great 
Britain, Europe and North America there are found beds of" what is called 
clay iron-stone, or argillaceous carbonate of iron, yielding from twenty to thirty- 
five per cent, of the metal. This association of coal with the ore offers great 
facilities for the fabrication of iron, which is made in large quantities, and at 
very low prices from these argillaceous ores. 

These poor ores will not admit of being carried far for the purpose of smelt- 
ing, and it is not less evident that the targe quantity of coal required for their 
treatment could not be brought from any great distance to the ores. As a 
general rule the richest and purest ores of iron belong to regions in which 
mineral coal is wanting, while the carboniferous districts yield only poorer and 
inferior ores. On this continent, which contains vast areas of coal-bearing rocks, 
the great deposits of magnetic and hematitic iron ores are chiefly confined to 
the mountainous district north of the Saint Lawrence, and the adj*icent region of 
northern New York, to which may be added a similar tract of country in M issouri. 
In the old world it is in Sweden, the Ural Mountains, Elba and Algiers, that the 
most remarkable deposits of similar ores are met with ;and it is not, perhaps, too 
much to say, that if favourable conditions of fuel and labour wore to be met 
with in these regions, these purer and more productive ores would be wrought 
to the exclusion of all others. But obliged to have recourse to wood charcoal, 
the forests in the vicinity of large iron furnaces are rapidly destroyed, and fuel at 
length becomes scarce. In a country like ours where there is a ready market for 
fire-wood near to the deposits of ore, the price of fuel will one day become such 
as to preclude their economic working by the ordinary processes. As theindustrial 
arts progress, the consumption of fuel is constantly increasing, and its economical 
employ becomes an important consideration. 

From these preliminaries it is evident that a great problem with regard to the 
manufacture of iron, is to find a process which shall enable us to work with 
a small amount of fuel, those rich ores which occur in districts remote from 
mineral coal. Such was the problem proposed by Adrien Chenot, and which in 
the opinion of the International Jury, he has in a great measure resolved. 

To return to the blast furnace ; we have seen that the second and moderately 
heated region is that in which the reduction of the ore is effected, and that the 
intense heat of the lower regions of the furnace only affects the carburation 
and fusion of the metal. M. Chenot conceived the idea of a furnace which 
should consist only of the roasting and reducing regions ; his apparatus is but the 
upper portion of an ordinary blast furnace, the carburetting and fusing regions 
being dispensed with. In this the ore is reduced at a low red heat, and the 
metal obtained in the form of a gray, soft, porous mass, constituting a veritable 
metallic sponge, and resembling spongy platinum. The furnace of Chenot is a 
vertical prismatic structure forty feet high, open at the top for the reception of 
the ore, and having below a moveable grate by which the charge can be remov- 
ed ; the bottom is susceptible of being closed air-tight. The lower part of the 
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furnace is of iron plate, and is kept cool, but about mid-way the heat is applied 
for the reduction of the ore, and here comes in a most important principle, which 
will require a particular explanation. It is required to heat to moderate 
redness the entire surface of the rectangular vertical furnace throughout a length 
of several feet, a result by no means easy to be effected by the use of a solid 
combustible, but readily attained by a gaseous fuel such as is employed by M. 
Chenot. 

We have already explained the theory of the production of carbonic oxyd. 
The possibility of employing this gas as a combustible was first suggested by 
Karsten, and in 1S41 M. Ebelman of the School of Mines at Paris, made a 
series of experiments on the subject by the direction of the Minister of Public 
Works. The process employed by this chemist consisted essentially in forcing 
a current of air through a mass of ignited coal of such thickness that the whole 
of the oxygen was converted into carbonic oxyd ; this escaping at an elevated 
temperature was brought into contact with the outer air, and furnished by its 
combustion a heat sufficient for all the ordinary operations of metallurgy. A 
consideration of great importance connected with this process is, that it p rmits 
the use of poor earthy coals, and other waste combustibles, which could hardly 
be employed directly, while by this method the whole of their carbonaceous 
matter is converted into inflammable gas. Wood and turf may be made use 
of in the same way, and the gas thus obtained will be mingled with a portion 
of hydrogen, and probably with some hydrocarburet : a similar mixture may be 
obtained with charcoal or anthracite, if a jet of steam be introduced into the 
generating furnace, a modification of the process which has however the effect 
of reducing the temperature of the evolved gases. 

This mode of employing combustibles becomes of great importance in the 
process of Chenot, who generates the gas in small furnaces placed around the 
great prismatic tube, and conducts it into a narrow space between this and an 
outer wall ; through this by openings, a regulated supply of air is introduced 
for the combustion of the gas, oy which the ore contained in the tube is raised 
to a red heat. The next step is to provide the reducing material which shall 
remove the oxygen from the ignited ore, and for this purpose we have already 
seen, that even in the ordinary smelting process carbonic oxyd is always the 
agent ; but instead of the impure gas obtained from his furnaces, and diluted 
with the nitrogen of the air, M. Chenot prefers to prepare a pure gas, which he 
obtains as follows. A small quantity of pure carbonic acid, evolved from the 
decomposition of carbonate of lime, is passed over ignited charcoal, and thus con- 
verted into double its volume of carbonic oxyd gas ; this is then brought in contact 
with ignited oxyd of iron, which is reduced to the metallic state, while the gas 
is changed into carbonic acid, ready to be converted into carbonic oxyd by 
charcoal as before. In this way the volume goes on doubling each time the 
two-fold operation is repeated. By introducing the carbonic oxyd thus obtained 
into the furnace charged with ignited iron ore, and withdrawing a portion 
of the gas at a higher level, for the purpose of passing it again over ignited 
charcoal in a smaller tube apart, the process may be carried on indefinitely, 
the carbonic acid serving as it were to carry the reducing combustible from 
the one tube, to the ore in the other. 

• A modification of this process consists in mingling the ore with an equal 
volume of small fragments of charcoal, and admitting a limited supply of air 
into the body of the apparatus, by openings at mid-height, the heat being 
as before applied from without. In this case the action is analogous to that 
which takes place in the ordinary blast furnace : carbonic oxyd and carbonic 
acid are alternately formed by the reactions between the oxygen of the air, 

t27 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



the ore and the charcoal ; but the supply of air being limited, and the tem- 

Eerature low, neither carburation nor fusion of the metal can take place, and 
ve-sixths of the charcoal employed remain unchanged and serve for another 
operation. This simpler way has the disadvantage that one-half of the furnace 
is occupied with charcoal, so that the product of metal is less than when the 
reducing gas is prepared in a separate generator. In either case the product 
is the same, and the iron remains as a soft porous substance, retaining the 
form and size of the original masses of ore. This metallic sponge is readily 
oxydized by moisture, and if prepared at a very low temperature, takes fire 
from a lighted taper, and burns like tinder, yielding red oxya of iron. In order 
to avoid the inconvenience of this excessive tendency to oxydation, the metal 
is exposed in the process of manufacture to a heat somewhat greater than would 
be required for the reduction ; this renders the sponge more dense, a ad less 
liable to oxydation in the air. 

The part of the furnace below the action of the fire is so prolonged, that 
the reduced metal in its slow descent, has time to become very nearly cold 
before reaching the bottom. It is then removed at intervals, by an inge- 
nious arrangement, which enables the operator to cut off, as it were, the lower 
portion of the mass, without allowing the air to enter into the apparatus. In 
the case where the ore has been mixed with charcoal, the larger masses of metal 
are now separated from it by a screen, and the smaller by a revolving magnetic 
machine. 

This spongy metallic iron may be applied to various uses. If we grind it 
to powder and then submit it to strong pressure, coherent masses are obtained, 
which at a welding heat, pontract slightly, without losing their form, and yield 
malleable iron. By this process of moulding, which may be termed a casting 
without fusion, the metal may be obtained in forms retaining all the sharpness 
of the mould, and possessing the tenacity, malleability andinfusibility of wrought 
iron. The masses thus compressed have in fact only to be forged, to give 
wrought iron of the finest quality; and it is found that during the hammering, 
any earthy matters mechanically intermixed, are eliminated like the scoriae of 
the iron from the puddling furnace. 

But without overlooking the great advantage of this method of making malle- 
able iron, and moulding it into the shapes required, it is especially as applied 
to the manufacture of steel, that the metallurgical methods of Chenot deserve 
attention. In the ordinary process, as we have already seen, the bars of mal- 
leable are carburetted by a prolonged heating in the midst of charcoal powder ; 
but the operation is long and expensive, and the metal obtained by this mode of 
cementation is not homogeneous. M. Chenot avails himself of the porosity of the 
metallic sponge, to bring the carbon in a liquid state in contact with the minutest 
particles of the iron. For this purpose he plunges the sponge into a bath of 
oil, tar, or melted resin, the composition of the bath varying according to the 
quality of the steel which it is desired to obtain. The sponge thus saturated, is 
drained, and heated in a close vessel. The oily or resinous matter is expelled 

Eartly as a gas, but for the greater part distils over as a liquid, which may 
e again employed for cementation. A small portion of carbon from the 
decomposition of the oil rests however with the iron, and at the temperature of 
low redness, employed near the end of the distillation, appears to have already 
combined chemically with the metal. This treatment with the bath and distilla- 
tion, may be renewed if the carbonization is not sufficient after one operation. 

The cemented sponge is now ground to powder and moulded by hydraulic 
pressure into small ingots, which may be heated and directly wrought under the 
hammer, like the compressed iron sponge; the metal thus obtained may be 
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compared to refined blistered steel. If however the cemented and compressed 
sponge is fused in crucibles, as in the ordinary process for making cast steel, the 
whole of the earthy impurities which may be present, rise to the surface as a 
liquid slag, which is easily removed, while the fused metal is cast into ingots. 
In this way, by cementation and a single fusion, the iron sponge is converted 
into a cast steel, which is from the mode of its preparation, more uniform in 
quality than that obtained by the ordinary process, and which was found by 
the Jury to be of remarkable excellence. 

Such is a brief outline of the methods invented by Adrien Chenot for the 
reduction of iron ores, and the fabrication of wrought iron and steel, consti- 
tuting in the opinion of one eminently fitted to judge the case, (Mr. Leplay, 
of the Imperial School of Mines, and Commissary General of the Exhibition,) 
the most important metallurgical discovery of the age. 

The peculiar condition of the iron sponge has enabled the inventor to make 
many curious alloys, some of which promise to be of great importance ; by 
impregnating it with a solution of boracic acid, a peculiar steel is obtained, in 
which boron replaces carbon, and by a similar application of different metallic 
solutions, various alloys are produced, whose formation would otherwise be 
impossible. 

The processes of M. Chenot are now being applied to the fabrication of steel 
at Clichy, near Paris, where I had an opportunity of studying in detail the 
manufacture. The iron ore is imported from Spain, and notwithstanding the 
cost of its transport, and the high prices of labor and fuel in the vicinity of 
the metropolis, it appears from the data furnished by M. Chenot to the Jury, 
that steel is manufactured by him at Clichy, at a cost which is not more than 
one-fourth that of the steel manufactured in the same vicinity from the iron im- 
ported from Sweden. According to M. Chenot, at the works lately established 
on his system by Villalonga & Co., near Bilboa in Spain, they are enabled to 
fabricate the metallic sponge at a cost of 200 francs the ton, and the best 
( quality of cast steel at 500 francs, or $100 the ton of 1000 kilogrammes, 
' (2*200 pounds avoirdupois.) The conversion of the ore to the condition of 
sponge is, I was assured by M. Chenot, effected with little more than its own 
weight of charcoal. 

The differences in the nature of the steel made from various ores have long 
been well known, but until the recent experiments of Chenot, the subject was 
but very imperfectly understood. According to him the nature of the ore has 
much more to do with the quality of the metal than the mode of treatment, and 
he compares the different steels to the wines of different localities, which owe 
their varied qualities far more to the nature of the grapes, than to any varia- 
tions in the mode of their fermentation. The process ot cementation employed 
by Chenot furnishes, according to him, an exact measure of the capability of the 
iron to produce steel. The sponges of the iron from Sweden and the Ural 
Mountains, after taking up six per cent, of carbon, yield a metal which is still 
malleable, while that of Elba with four per cent., becomes brittle and approaches 
to cast iron in its properties. While the ores of Sweden and the Urals 
are famous for the excellent quality of their steel, the ore of Elba is known to 
yield a very superior iron, but to be unfit for the fabrication of steel ; and 
Chenot concludes, from a great many observations, that the steel-producing 
capacity of any iron is measured by the quantity of carbon which it can absorb 
before losing its malleability and degenerating into cast iron. 

Desirous to avail myself of these researches of M. Chenot, I placed in his 
hands, in September, 1855, specimens of the different iron ores from Canada, 
which had been sent to the Exhibition at Paris, and engaged him to submit 
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them to the process of reduction, and to test their capabilities for ., the production 
of steel. M. Chenot has also obtained remarkable alloys of chromium and 
titanium wHh iron, his processes enabling him to effect the direct reduction of 
chromic and titaniferous iron ores ; specimens of these two ores from Canada 
were therefore furnished him, but the sudden and lamented death of Chenot, 
by an accident, in the month of November following, deprives us for a time of 
the advantages of his experiments. His sons however are instructed in his pro- 
cesses, and have promised to undertake at an early day the examination of 
our Canadian ores. I am disposed to attach great importance to these investi- 
gations, from the hope that among our numerous deposits of iron ore, belonging 
in great part to the same geological formation as the iron ores of Scandinavia, 
there may be found some capable of yielding a steel equal to that of the Swedish 
iron. With the new and economical processes of Chenot a valuable steel ore 
will be sought for, even in a distant country, and may be advantageously trans- 
ported in a crude state, to the localities where fuel and labour are most available. 

One great condition for the successful application of these processes is, that 
the ores should be comparatively pure and free from earthy mixtures. We have 
already alluded to the impurity of the ores which are smelted in the coal dis- 
tricts of England, and even the ore brought by Chenot from Spain, and employed 
by him in his works at the gates of Paris, contains about ten per cent, of fixed, 
and as much volatile matter, it being a decomposed spathic iron. Many of the 
magnetic and hematite ores of Canada are almost chemically pure : such are 
those of Marmora, Madoc, Hull, Crosby, Sherbrooke, MacNab and Lake Nipis- 
sing, which even if they should not prove adapted to the manufacture of su- 
perior steel, offer for the fabrication oi metallic iron, by the processes of Chenot, 
very great advantages over the poorer ores, which in many parts of this conti- 
nent are wrought by the ordinary processes. 

The small amount of fuel required by the new methods, and the fact that for 
the generation of the gas which is employed as combustible, turf and other cheap 
fuels are equally available, are considerations which should fix the attention of 
those interested in developing the resources of the country. With the advan- 
tages offered by these new modes of fabrication, our vast deposits of iron ore, 
unrivalled in richness and extent, may become sources of national wealth, while 
by the ordinary method of working they can scarcely, at the present prices of iron 
and of labour, compete with the produce of much poorer ores, wrought in the 
vicinity of deposits of mineral coal, 

ON THE EXTRACTION OP SALTS FROM SEA WATER. 

The manufacture of salt from the waters of the ocean has, from an early period, 
been a most important branch of industry for the south of Europe. Without revert- 
ing to high antiquity, we may cite the salines of Venice, to which that repub- 
lic owed the commencement of its greatness and its wealth. The lagoons 
which surrounded that city were enclosed, and set apart for the breeding of fish, 
and for the manufacture of salt. Making a monopoly of this staple of life, the 
policy of Venice was to obtain possession of all those salines which could 
compete with her, and we find the Venetians destroying such as they could not 
make use of, and exacting from the neighbouring princes, treaties to the effect 
that they would not re-establish the suppressed salines. It was only two or 
three centuries later that this powerful republic ordered, in the interest of 
her commerce, the suppression of the salines of her own lagoons, and augmented 
the produce of those of Istria and of the Grecian Islands, which had become 
her's by right of conquest, still retaining in her own hands the trade in saU for 
no 
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all southern Europe. But with the downfall of Venitian power, we find the 
salines of Provence and Languedoc growing into importance, while those of 
Venice had fallen into decay, so that when the Emperor Napoleon I, created 
the kingdom of Italy, he had recourse to a French engineer from Marseilles to 
re-establish the salines of Venice, which are now once more organised on a vast 
scale. 

It is however in France, and especially upon the shores of the Mediterranean, 
that we shall find the most extensive salines, and the most intelligent system 
of working these great sources of national wealth. On the western coast of 
France, the salt marshes of Brittany and La Vendue are wrought to a consider- 
able extent, but the cool, moist^and rainy climate of these regions is much less 
favorable to this industry than that of the southern shores of the empire, 
where dry and hot summers offer great facilities for the evaporation of the 
seawater, which is effected in all the salines of which we have spoken, by the 
sun and wind, without artificial heat. 

The salt works of the Lake of Berre, near Marseilles, were those whose pro- 
ducts attracted the most attention at the Exhibition, not only on account 
of the excellent method there pursued for the manufacture of sea-salt, but from 
the fact that the important processes of Mr. Balard for the extraction of potash, 
sulphates and other valuable materials from the mother liquors, are there applied 
on a large scale. Having had occasion to examine carefully these products in 
the course of my duties as Juror at the Exhibition, and having afterwards 
visited the saline of Berre, I propose to give here some account of its con- 
struction and mode of operation, as well as of the method employed for the 
working of the mother liquors. I have to express my great obligations to 
my distinguished colleague, Mr. Balard, of the Academy of Sciences, who most 
kindly furnished me with every information respecting the processes of his 
invention which are there applied, and also to Mr. Agard, the enlightened and 
scientific director of the saline. 

The first condition for the establishment of a salt work is a low, broad, level 
ground on the border of the sea, which can be protected by dykes from the action 
of the tides, and as these are considerable on the Atlantic coast and insignificant 
in the Mediterranean, the arrangements required in the two regions are some- 
what different. In both cases however the high tides are taken advantage of to 
fill large and shallow basins with the sea water, which there deposits its 
sediments, becomes warmed by the sun's rays and begins to evaporate. From 
these reservoirs it is led by a canal to a series of basins from ten to sixteen 
inches in depth, through which it passes successively, and where by the action 
of the sun and wind the water is rapidly evaporated, and deposits its lime in 
the form of sulphate. It then passes to another series of smaller basins, where 
the evaporation is carried to such a point that the water becomes a saturated 
brine, when its volume being greatly diminished, it is transferred to still smaller 
shallow basins called salting tables^ where the salt is to be deposited. In the 
salines of the Atlantic coast, the different basins are nearly on the same plane, and 
the water flows from one series to the other as its level is reduced by evapor- 
ation. In the large establishments of the Mediterranean, the system is different ; 
the basins are constructed at different levels, and the waters having passed 
through one series, are raised by wooden tympans or drums from eight to sixteen 
feet in diameter, (moved by steam or horse power,) and conducted into the 
other basins. There differences of level establish a constant current, and in 
this way greatly promote the evaporation. 

But in whatever manner the process is conducted, the concentrated brines, 
making 25° of Beaum^'s areometer, are finally conducted to the salting tables, 
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where they begin to deposit their salt in the form of crystalline crusts, which 
are either collected with rakes as soon as they form, or as at Berre, allowed 
to accumulate at the bottom, until they form masses six or eight inches in 
thickness. The concentration of the brines must be carefully watched, and 
their density never allowed to exceed 28°5, otherwise a deposit of sulphate 
of magnesia would be formed, rendering the sea-salt impure. The mother 
liquors, as they are called, are run off so soon as they have reached the above 
density, and reserved for operations to be detailed further on. When the salt 
has attained a sufficient thickness, it is broken up and piled upon the sides of 
the basins in large pyramids, which are covered with clay on the western coast 
of France, but left unprotected during the summer season, in the dry climate 
of the south. In these heaps, the salt undergoes a process of purification ; the 
moisture from the clay or from occasional rains penetrates slowly through the 
mass, removing the more soluble foreign matters, and leaving the salt much 
purer than before. In the south, it is taken directly from these heaps and 
sent into the market, but in the less favorable conditions presented on the 
western coast, the thin layers of salt there collected are more or less soiled with 
earthy matters, and for many uses require a process of refining before they are 
brought into commerce. For this purpose two methods are employed ; the one 
consists in simply washing the crude salt with a concentrated brine, which 
removes the foreign salts, and a large portion of the earthy impurities. The 
other more perfect, but more costly process, consists in dissolving the impure 
salt in water, and adding a little lime to precipitate the salts of magnesia always 
present, after which the filtered brine is rapidly boiled down, when a fine-grained 
salt separates, or is more slowly evaporated to obtain the large-grained cubic salt 
which is used in the salting of provisions. The masses of coarsely crystalline 
salt from the salines of the south have no need of these refining processes. 

In practice, the evaporation of the brines for sea-salt at Berre is carried as far 
as 32°, and the salt separated into three qualities. Between 25° and 26 a 
the brine deposits one-fourth of its salt, which is kept apart on account of its 
great purity, and sold at a higher price than the rest. In passing from a density 
of 26° to 28°5, sixty per cent, more of salt of second quality are deposited, and 
from this point to 32° the remaining fifteen per cent, are obtained, somewhat 
impure and deliquescent from the magnesian salts which it contains, but preferred 
for the salting of fish, on account of its tendency to keep them moist. The 
average price of the salt at the salines is one franc for 100 kilogrammes, 
(220 pounds avoirdupois,) while the impost upon it was, until recently, thirty 
times that sum, and is even now ten francs the 100 kilogrammes. 

The waters of the Mediterranean contain, according to the analysis of Usiglio, 
about three per cent, of common salt, while those of the Atlantic contain 
from 2-5 to 2-7 per cent. In the waters of the Mediterranean there are besides, 
about 0*8 per cent, of sulphates and chlorids of calcium, magnesium and potas- 
sium. The quantity of water which it is necessary to evaporate in order to 
obtain a small amount of salt, thus appears to be very great, but under 
favorable circumstances this is a small consideration, as will appear from the 
following fact. The saline of Berre is situated upon a small lake, communicat- 
ing with the ocean, but fed by streams of fresh water, so that while the waters of 
the open sea have a density oi 3°o, those of the lake have only 1°5, or scarcely 
half the strength of sea water. Nevertheless the advantages of the position offered 
by the shores of the lake for the establishment of a saline, are sufficient to 
compensate for the deficiency of salt in the water, and to make of Berre one of 
the most flourishing salines of the south of France. The evaporating surfaces 
here cover 3,300,000 square metres, equal to 815 English acres \ of this area 
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one-tenth is occupied with the salting tables, but with sea-water, where less 
evaporation is required to bring the brine to the crystallizing point, one- 
sixth of the area would be thus occupied. The amount of salt annually pro- 
duced at saline of Berre is 20,000,000 of kilogrammes. 

Owing to the dilution of the water of the lake of Berre, the proportion of salt 
there manufactured is small, when we consider the area, and compare the 
produce with that of other salines where pure sea-water is evaporated. According 
to Mr. Balard, 2,000,000 square metres may yield 20,000,000 kilogrammes 
annually ; and Mr. Payen states that the same amount of salt is produced at 
Baynas from a superficies of 1,500,000 metres. As a cubic metre of sea water 
contains about 25 kilogrammes of salt, the evaporation required to produce 
the above amount corresponds to 800,000 cubic metres, equal in the second 
estimate given above, to a layer of water 0-40 metre, or 15f English inches in 
thickness. 

The plan hitherto adopted in the salines of the European coasts, has been 
to commence the evaporation of the sea-water with the spring time of each year ; 
in this way some three or four months elapsed before a sufficiently large amount 
of strong brine was accumulated to enable the manufacturer to commence the 
deposition of salt on the salting tables, and as this latter operation can only be 
carried on in fine weather, the rainy season of autumn soon came to interrupt the 
process, so that during a large part of the year the labours of the salines were 
suspended. The enlightened director of the works of Berre, M. Felicien Agard, 
has however introduced a very important improvement, in the management of 
the salines, by means of which he carries on the works throughout the whole 
year, and is enabled to increase the produce by 50 per cent. During the months 
of the autumn, the evaporation, which is still carried on, though more slowly, 
enables him to obtain brines marking 7°, 10°, and even 20°. These are stored 
away in large pits, where the depth of liquid being considerable, the diluting 
effect of the spring rains is but little felt, and at the commencement of the warm 
season these brines are raised into the evaporating basins, so that the summer's 
labours are commenced with concentrated liquors, and the salt is all harvested 
in the months of August and September. 

In selecting the site for a saline it is of great importance to choose a clayey 
soil, an earth of this character being required to render the basins and dykes 
impervious to water. In the saline of Berre, a coriaceous fungous plant, to 
which botanists have given the name Microcoleus corium, was observed to vegetate 
upon the bottom of the basins, and this being carefully protected, has finished 
by covering the clay with a layer like felt, which protects the salt from con- 
tamination by the earth, and enables it to be collected in a state of great purity. 

The conditions of exposure to sun and wind offered by the locality chosen for 
a saline are also to be carefully considered, for upon these will of course greatly 
depend the rapidity of evaporation. The salines of the lagoons of Venice, to 
which we have already alluded, have recently been re-organised by Baron S. 
M. Rothschild and Mr. Chas. Astric, and cover an area nearly twice that of 
Berre. The tides of the Adriatic are considerable, and from the lowness of the 
ground, the labour of constructing the basins and dykes could only be carried on 
at low water. The moist and rainy climate ot Venice also offers serious 
obstacles to the manufacture of salt; to overcome these, two plans are adopted. 
The salting tables are so arranged that in case of heavy rains, the concentrated 
brines can be rapidly run off into deep reservoirs, while other reservoirs of 
saturated brine at higher levels serve not only to feed the salting tables, but to 
cover with a thick layer those tables which may contain a large amount of salt, 
and thus protect them from the atmospheric waters, 
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We may mention here a process which, although unknown in France, is ap- 
plied in Russia and on the borders of the White Sea, and may, perhaps, be 
advantageously employed on our own shores. It consists in applying the cold 
of winter to the concentration of the sea-water. At a low temperature a large 
quantity of ice separates, but all the saline matters rest in the liquid portions, so 
that by separating the ice a concentrated brine is obtained, which may afterwards 
be evaporated by the summer's sun or by artificial heat. 

Treatment of the Bittern or Mother Liquors. 

The waters which have reached a density of 32° in the salting tables, have 
already deposited the greater part of their common salt, and now contain a 
large amount of sulphate and hydrochlorate of magnesia, together with a portion 
of chlorid of potassium. The admirable researches of Mr. Balard have taught 
us to extract from these mother liquors, sulphate of soda, and salts of mag- 
nesia and potash, so that although formerly rejected as worthless, these liquors 
are now almost as valuable as the salt of which they, are the residue. 

The production of sulphate of soda, which is directly employed in the manu- 
facture of glass, and as a manure, and still more largely as a material for the 
fabrication of carbonate of soda, is the most important object of the working of 
the mother liquors. Immense quantities of sulphate of soda are now prepared 
in France and England by decomposing sea-salt with sulphuric acid, which is 
manufactured with sulphur obtained chiefly from foreign sources. In view of 
this immense consumption of sulphur, it becomes important especially in time of 
war, when this substance is required for the fabrication of gunpowder, to find 
some source of sulphate of soda other than the decomposition of sea-salt by sul- 
phuric acid. This process is besides objectionable from the vast amount of 
hydrochloric acid disengaged, which in most localities cannot be entirely con- 
sumed, and is very pernicious to both animal and vegetable life in the vicinity. 

It had already been observed that under certain conditions the reaction be- 
tween sulphate of magnesia and chlorid of sodium could give rise to sulphate 
of soda; and Mr. Balard has shown that by taking advantage of this decomposi- 
tion, the sulphate of soda can be advantageously prepared from the bitteru 
of the salting tables. 

When the liquors of 32° are evaporated by the summer's heat, they deposit 
during the day a portion of common salt ; but the coolness of the nights causes 
the separation of crystals of sulphate of magnesia, and the quantity of this 
latter salt goes on increasing as the evaporation advances toward 35°. This 
mixture of salts (A) is carefully collected, and reserved for the manufacture of 
the sulphate of soda. 

When the bittern at 35° is still further evaporated by the heat of the sun, it 
deposits a mixture which is called scl (Pet£, and contains a large amount of potash. 
By a second crystallization of this product, a double sulphate of potash and 
magnesia is obtained, which holds 24 per cent, of pure potash ; but this mode of 
treating the mother liquors of 35° is less advantageous than the following, which 
is now adopted. The liquors are .placed in large basins and preserved until the 
first frosts, when at a temperature of 35° or 40° Farenheit, they deposit the 
greater part of their sulphate of magnesia in large crystals. This sulphate, which 
is pure Epsom salt, is either sold to the apothecaries, or used to prepare sulphate 
of soda by the process about to be described. When the sulphate of magnesia 
has been thus separated, the liquid is run off into large reservoirs, and preserved 
until the next summer, when it is again evaporated in shallow basins by the 
sun's rays. It now deposits a large amount of a fine granular salt, which is a 
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double chlorid of potassium and magnesium. This double salt can only be 
crystallized from solutions containing a large quantity of chlorid of magnesia, and 
when re-dissolved in pure water gives pure chlorid of potassium by evaporation. 
The double chlorid is raked up from the tables ana placed in piles on the 
earth, where the moisture causes the salt to decompose ; the magnesian salt deli- 
quescing, drains off, and the chlorid of potassium remains behind. 

The mother liquors having acquired a density of 38°, have deposited all their 
potash, and are now evaporated by artificial heat to 44° ; during this evaporation 
they still deposit a portion of common salt mixed with sulphate of magnesia 
(B), and on cooling, the liquid becomes a solid mass of hydrated chlorid of 
magnesium, which may be employed to furnish caustic and carbonated magnesia 
by decomposition. When calcined in a current of steam, it is completely 
decomposed into hydrochloric acid and an impure magnesia, still containing 
some sulphates and chlorids, which may be removfd by water. 

By mingling in proper proportions the solution of chlorid of magnesium at 44 
"with brine at 24°, neaily the whole of the sea-salt is precipitated in the form of 
minute crystals of great pureness and beauty ; the mother liquors are then re- 
moved by washing with a saturated brine, and in this way a very fine quality 
of table salt may be advantageously manufactured. 

During these successive concentrations the volume of the water has become 
greatly diminished. 10,000 gallons of sea-water reduced to 25°, (the point at 
which it begins to deposit salt.) measure only 935 gallons; at 30°, 200 gallons; 
at 31° 50 gallons ; and at 34°, are reduced to a volume of only 30 gallons. 

Preparation of Sulphate of Soda. 

For this process the cold of autumn and winter is required. The mixtures of 
searsalt and sulphate of magnesia, (A and B,) together with the pure sulphate 
of magnesia obtained from the mother liquors at 32°, are dissolved in water 
heated to 95° F., with the addition of such a quantity of common salt as shall 
make the proportions of the two salts equal to 90 parts of chlorid of sodium 
to 60 of anhydrous sulphate of magnesia. The warm saturated solution is ex- 

Eosed in shallow basins to a cold of 32° F., when it deposits 120 parts of 
ydrated sulphate of soda, equal to 54 of anhydrous sulphate, or three-fourths 
of the sulphuric acid of the mixture. In theory, about equal weights of the 
two salts are necessary for their mutual decomposition, but an excess of com- 
mon salt diminishes the solubility of the sulphate of soda, and thus augments 
the product. From the residual liquid, which contains chlorid of magnesium 
mixed with common salt and a portion of sulphate of magnesia, the latter salts 
may be separated by evaporation. The sulphate of soda is converted into car- 
bonate of soda by the usual process of calcination with carbonate of lime and 
coal. 

The Potash Salts. 

The chlorid of potassium obtained by the process already indicated, is decom- 
posed by sulphuric acid, and the resulting sulphate at once converted into car- 
bonate of potash by a process similar to that employed for the manufacture 
of carbonate of soda. The carbonate of potash thus prepared is free from sul- 
phate and chlorid, as well as from silica and alumina, and those metallic im- 
purities which like iron and manganese, are always present in the salt ob- 
tained from wood-ashes, and render the potashes of America and Russia unfit 
for the fabrication of fine crystal glass. The double sulphate of potash and 
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magnesia may be at once decomposed like the sulphate of potash, by limestone 
and coal, and both it and the chlorid may be directly employed in the fabrication 
ofpotash-alum, a salt which contains nearly ten per cent, potash, and of which 
five thousand tons are annually manufactured in France. The high price of the 
salts of potash has led the manufacturers of alum, to replace this alkali wholly 
or in part by ammonia, but the potash salts from sea-water will furnish potash 
so cheaply as to render the use of ammonia no longer advantageous. 

The greater part of chlorid of potassium as yet produced in the salines in the 
south of France is now, however, employed chiefly in the Imperial manufactories 
of saltpetre or nitrate of potash. The nitrate of soda which is so abundant in some 
parts of South America, is directly decomposed by chlorid of potassium, yielding 
common salt and pure nitrate of potash for the fabrication of gunpowder. 

YMd of the Mother Liquors. 

According to a calculation of Mr. Balard the amount of sulphate in sea-water 
corresponds to a quantity of anhydrous sulphate of soda equal to one-eight that 
of the common salt, but on a large scale the whole of this cannot be economi- 
cally extracted : the saline of Baynas yields annually besides 20,000 tons of sea- 
salt, 1,550 tons of dried sulphate of soda, or 7*75 per cent., instead of the 12* 
50 per cent indicated by theory. Estimating the yield at 7*0 per cent, ac- 
cording to Payen, the cost of the sulphate will be 30 francs the ton, which 
will make the cost of the crude carbonate of soda 50 francs, while it brings in 
France from 80 to 120 francs the ton. 

The amount of chlorid of potassium obtained is equal to one-hundredth or to 
200 tons for the above amount of sea-salt, and the value of this salt is 360 francs 
the ton. By its decomposition it will yield 185 tons of pure carbonate of potash, 
which sells for 1000 or 1100 francs the ton. Thus it appears that for 20,000 
tons of sea-salt, worth at 10 francs the ton, 200,000 francs, there is obtained 
chlorid of potassium for the value of 72,000 francs. The potash being a second- 
ary product from the residues of the processes for sea-salt and sulphate of soda, 
is obtained almost without additional cost. It has been shown by careful calcu- 
lations that the sulphate of soda and the potash from the waters of the Mediter- 
ranean, will alone repay the expense of extraction, the sea-salt first deposited, 
being re-dissolved and carried back to the ocean. A powerful company is now 
erecting works on a great scale in the vicinity of Marseilles, where the marshes 
of the Camargue offer a great extent of waste lands, valueless for cultivation, but 
well adapted for this manufacture. Here it is proposed to evaporate the sea- 
watc- solely for the sake of the sulphates, the potash and the magnesia which it 
contains. Basins which are already covered with a layer of sea-salt, are very 
advantageously employed for the evaporation of the mother liquors, from the 
ease with which the potash and magnesia salts may be collected from it in a 
state of purity. 

The amount of salt produced in France in 1847 was about 570,000 tons, of 
which 263,000 were from the salt marshes of the Mediterranean, 231,000 from 
those of the western coast, and 76,000 from salt-springs and a mine of rock 
salt; there were employed in these 16,650 workmen. If we estimate the 
produce of the salt marshes in round numbers at 500,000 tons, the amount of 
chlorid of potassium to be obtained from the mother liquors, at one per cent., 
will be 5000 tons, and that of the sulphate of soda at seven per cent, will be 
35,000 tons. The amount of sulphate of soda annually manufactured in France 
is 65,000 tons, requiring for this purpose 54,000 tons of searsalt, and nearly 
14,000 tons of sulphur, which is completely lost in the manufacture of carbonate 
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of soda.* If now the mother liquors from an area twice as great as is now 
occupied by all the salines in France, were wrought with the same results as at 
Baynas, they would yield besides 70,000 tons of sulphate of soda, or more than 
is required for the wants of the country, 10,000 tons of chlorid of potassium, 
equal to 9,250 tons of pure carbonate of potash, a quantity far greater than is 
consumed in France, and would enable her to export potash salts. According 
to Mr. Balard the consumption of potash in France amounted in 1848 to 5,000 
tons, of whfch 3,000 were imported, and 1,000 tons extracted from the refuse 
of the beet-root employed in the manufacture of sugar. 

The production of the two alkalies, potash and soda, offers some very inte- 
resting relations. Previous to the year 1792, soda was obtained only by the 
incineration of sea-weed and maritime plants, but it was at that epoch, when 
France was at war with the whole of Europe, that her necessities led to the 
discovery of a mode of extracting soda from sea-salt. Obliged for the purposes of 
war to employ all the potash which the country could produce, for the manu- 
facture of saltpetre, it became necessary for the fabrication of soaps and glass 
to replace this alkali by soda, and therefore to devise some more abundant 
source of it that was afforded by sea-weed. It was then that the Government 
having offered a prize from the most advantageous method of extracting the 
soda from sea-salt, Leblanc proposed the process above alluded to, which consist 
in converting the chlorid of sodium into sulphate, and decomposing this salt 
by calcining it with a proper mixture of ground limestone and coal, thus 
producing carbonate of soda and an insoluble oxy-sulphuret of calcium. This 
remarkable process, perfect from its infancy, has now been adopted throughout 
the world, " and those who thought to annihilate the industry of France were 
soon obliged to borrow from her those great resources which French science had 
invented." (Payen, Chimie Indvstriclle, p._209.) 

Soda has now replaced potash to a very great extent in all those arts where 
it can without prejudice be substituted for the latter ; potash is however in- 
dispensable for the manufacture of fine ciystal and Bohemian glass, for the 
fabrication of saltpetre, as well as for the preparation of various other salts 
employed in the arts. The country people in France having been accustomed 
to employ the crude American potash for the bleaching of linen, were unwilling 
to make use of the purer soda-ash, and the result is that a great part of what 
is sold as American potash in France, is nothing more than an impure caustic 
soda, coloured red with sub-oxyd of copper, and fused with an admixture of 
common salt, which serves to reduce its strength, and give it the aspect of the 
crude potash of this country. 

But notwithstanding the soda from sea-salt is now replacing potash to so large 
an extent, the supply of this alkali is scarcely adequate to the demand, and the 
consequence is that while the price of soda has greatly diminished, that of potash 
has of late years considerably augmented, and it has even been proposed to extract 
this alkali from felspar and granitic rocks, by processes which can hardly prove 
remunerative. The rapid destruction of the forests before the advancing coloni- 
zation of this continent, threatens at no distant day to diminish greatly the sup- 
plies of this as yet important production of our country, and it was therefore a 

* The soda manufactory of Chaunay, established in connection with the glass works of St. Gobain, 
consumes above 5,000 tons of sulphur yearly, and the immense establishment of Tennant, at St. 
Rollox, near Glasgow, employs annually 17,000 tons of salt, 5,550 of sulphur and 4,500 tons of oxyd 
of manganese. It produced in 1854, 12,000 tons of soda-ash, 7,000 of crystallized carbonate of soda, 
besides 7,000 tons of chlorid of lime, prepared with the chlorine obtained by decomposing the waste 
hydrochloric acid from the soda process by the oxyd of manganese. The cost of the sulphur in 
England in 1854 was about twenty-fire dollars the ton. 
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problem of no small importance for the industrial science of the future, to dis- 
cover an economical and unfailing source of potash. The new process of Mr. 
Balard appears to fulfil the conditions required, and will, for the time to come, 
render the arts independent of the supplies to be derived from vegetation. 

In more ways than one, this result will be advantageous for our country; the 
importance of potash salts as a manure, is now beginning to be understood, and 
it is seen that the removal from the land in the shape of ashes, of the alkali 
which during a century has been taken up from the earth and stored in the grow- 
ing forest, is really an unwise economy, for the same alkali restored to the 
soil becomes a fertilizer of great value. It is to be feared too that in many 
parts of the country, the colonist wishing to render the forest available as an 
immediate source ot gain, has thought rather to cut down and burn the wood for 
the sake of its ashes, than to cultivate the land thus cleared. The effect of this 
short-sighted policy in thus destroying our forests, is already beginning to be se- 
riously felt in some parts of our country, where the early settlers looking upon 
tihe forest as their greatest enemy, sought only to drive back its limits as fast and 
as far as possible, and have thus left the borders of the St. Lawrence nearly des- 
titute of wood, so that the cultivator is often obliged to bring from a distance of 
many miles that fuel, which in a country like ours, is such an important necessary 
of life, and now commands in our large towns a high price, which is annually 
increasing. But apart from their value as sources of fuel, the importance of 
occasional forests in breaking the force of winds, and tempering both the cold 
blasts of winter, and the heat and dryness of the summer, should not be overlooked 
in a country which like ours, is exposed to great extremes of temperature. The 
unwise policy which formerly levelled with an unsparing hand the forests of Pro- 
vence, has rendered portions of that country almost a desert, exposed to the 
strong winds which descend from the Alps. Future generations may plant forests 
where we are now destroying them. 

But to return from this digression ; it is worthy of consideration whether the 
extraction of salt from sea-water, for the internal consumption of the province, 
as well as for the supply of the immense fisheries on our coasts, might not be 
made a profitable branch of industry. The shores of the lower St. Lawrence, 
or of the Bay of Chaleurs, would probably afford many favorable localities for 
the establishment of salines ; the heat of our summers, which may be compared 
to those of the south of France, would produce a very rapid evaporation, while 
the severe frosts of our winters might be turned to account for the concen- 
tration of the water by freezing, as is practiced in northern Russia. Experi- 
ments would enable us to determine how far the concentration can be carried 
during the winter months, and whether this process could be advantageously 
employed during the cold season, in preparing strong brines for the summer. The 
sulphates of magnesia and soda, and the potash salts, would find a ready market 
in England, if the consumption of carbonate of soda and soda-ash in the pro- 
vince, should not be found sufficient to warrant the establishment of furnaces 
for the manufacture of these alkalies in the country. 

In the construction of a saline it would be necessary to choose a locality 
where is a considerable extent of nearly level surface between the lines of high 
and low water. High embankments would be necessary to protect the eva- 
porating ground against the tides of our coasts, but these once constructed, the high 
tides would enable us to fill reservoirs at such an elevation as would carry the 
water by its own gravity through a series of basins, and thus dispense, in a 
great measure at least, with the elevating machines employed in the salines of 
the Mediterranean. 



238 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



I have given these suggestions, and have entered into many details of the pro- 
cess of working the salines, from a conviction of the great importance of this in- 
dustry as now developed in France, and from a hope that some persons may be 
induced to inquire whether these processes may not be economically applied 
upon our own coasts. 

MAGNESIAN tfOBTARS. 

The attention of several chemists has been of late years turned to the study 
of cements and mortars, but it is especially to the laborious and admirable re- 
searches of Mr. Vicat of Grenoble, that we are indebted for a complete elucidation 
of some of the most important questions connected with the subject. The or- 
dinary mortars composed of lime and sand, harden gradually by exposure to the 
air, and this process depends upon two distinct reactions ; first, the absorption 
of carbonic acid from the air, and the formation of a sub-carbonate of lime, and 
secondly, upon a partial combination of the lime with the sand, forming a silicate 
of lime. When placed under water however, and excluded from the influence 
of carbonic acid, mortars thus composed do not harden, but become dissolved or 
disintegrated ; they cannot therefore be employed for constructions which are 
submerged. 

Certain limestones have long been known to yield mortars or cements, which 
have the property of hardening under water, and the pozzuolanas of Italy and 
some other countries, when mingled with ordinary lime, yield mortars which are 
possessed of similar properties. Pozzuolanas, and these peculiar limestones are 
comparatively rare ; but Vicat has shown that it is possible to imitate them in 
a very simple manner, and with materials which are everywhere present, to 
prepare good hydraulic cements. The limestones which yield hydraulic cements 
are those which are mingled with a certain proportion of clay, and by calcining 
an artificial mixture of carbonate of lime and clay, we may prepare hydraulic 
cements, varying in character according to the proportions of the mixture/ When 
the limestone contains 10, 15, or 25 percent, of clay, it becomes more and 
more hydraulic, and when the mixture amounts to one-third of the lime, we 
obtain a mortar which hardens almost immediately in air or under water. The 
proportion of clay may even rise to 60 percent. 

The name of Roman cement is applied to a mixture of this sort, but incorrect- 
ly, as the preparation of such a cement was unknown to the Romans. The 
yozzuolana or trass, which was employed by them to give hardness to their mor- 
tars, is a felspathic or argillaceous matter, which has been calcined by vol- 
canic heat, and has thus acquired the property of rendering ordinary lime hy- 
draulic. It suffices, in fact, to calcine any ordinary clay, especially with the 
addition of a little alkali, to obtain an artificial pozzuolana. 

The well-known Portland cement (so called because its colour resembles 
that of the Portland stone,) is prepared by calcining a mixture in proper pro- 
portions, of chalk with the clayey mud of the Thames ; but similar and equally 
good cements are now manufactured elsewhere in England and France by 
mixing chalk or marl with other clays. The materials are reduced to fine pow- 
der, and intimately mixed with the addition of water. The resulting paste is 
moulded into bricks, which are dried and burned. It is of importance that the 
heat in calcining be sufficiently elevated, otherwise the carbonic acid and water 
may be expelled without that reaction between the lime and clay which is 
required for the production of a cement. It is necessary to employ a white heat, 
which shall agglutinate and frit the mixture. After this operation the mate- 
rial is assorted, and the portions which are scorified by too much heat, 
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as well as those insufficiently calcined, being set aside, the cement is pul- 
verized for use. It is often advantageous to grind to powder the native 
mixtures of limestone and clay before burning them, in order to ensure greater 
homogeneousness. It will also be seen that a calcination at a very elevat- 
ed temperature is frequently required to develope the hydraulic character of 
limestones ; the greater the temperature employed, the more slow is the soli- 
dification of the cement, but the harder does it become. 

The portions of cement which have been over-heated and converted into a 
slag, as well the semi-vitrified masses obtained in the calcination of ordinary 
lime, over-burned bricks and tiles, and the scoriae of iron-furnaces, may all be used 
with advantage to give hydraulic properties to ordinary lime, either by mingling 
with it before burning, or by employing them as pozzuolanas to mix with the 
slacked lime. The theory of the solidification of these various cements, and 
the important part played by the alkali which is always present, in forming a 
silicate of lime, has been carefully studied by Kuhlmann and Fuchs; the applica- 
tion of soluble glass for the silicatisation of limestones and other calcareous mate- 
rials, depends upon a similar reaction. But important as is this question, both 
in a theoretical and practical point of view, I shall reserve it for another occasion. 

The cements prepared by the different processes above indicated, leave no- 
thing to be desired for constructions in fresh water, but do not uniformly resist 
the action of the sea, which causes a great many of these hydraulic cements 
to lose their cohesion, and eventually fall to pieces when immersed in sea-water. 
Mr. Vicat, junior, has found that this change depends upon the action of the 
magnesian salts of the sea-water upon the lime of the cement, and has proposed 
a mortar from which lime is excluded, consisting of caustic magnesia mixed with 
an artificial pozzuolana. For this purpose such materials should be selected as 
contain no calcareous matter, and he recommends pipe-clay, or the debris of cer- 
tain felspathic rocks. These when calcined and mixed with 15 or 20 per cent, 
of magnesia, previously made into a paste with water, yield a cement which 
hardens after three or four days, either under fresh or salt water, and acquires 
after some time a great degree of strength. 

But important as this discovery of Mr. Vicat promises to be, the high price of 
magnesia is opposed to the general adoption of this cement for marine construc- 
tions. The inventor calculates that if magnesia can be furnished for $30 or $40 
the ton, the cement can be economically made use of, and the directors of the 
salines of the south of France are now endeavoring to manufacture magnesia on 
a large scale, from the chlorid of magnesium in the bittern of the sea water. 
Carbonate of magnesia is abundant in nature, but almost always found united 
with carbonate of lime, forming a dolomite, and the pure magnesian carbonate 
has hitherto been a rare mineral. Associated with a little carbonate of iron and 
some silicious matters however, it is found in abundance in the Eastern Town- 
ships, where it forms beds among the Silurian slates in Sutton and Bolton. 
Specimens of it from these localities attracted particular attention at the Exhibi- 
tion at Paris, where the magnesian mortar of Vicat was first brought forward, 
and the Reporter of the Jury of the 14th class calls particular attention to the 
value of this mineral as a source of magnesia, and as possibly destined to be- 
come an article of export from Canada. 

The magnesite from Bolton, where it forms an immense bed, resembles a crys- 
talline limestone, and consists of about 60.0 per cent, of carbonate of magnesia, 
9.0 per cent, of carbonate of iron, and 31.0 of quartz in grains, besides small por- 
tions of nickel and chrome. Some specimens from Sutton contain more than 
80.0 per ct. of carbonate of magnesia. When this mineral is calcined, the car- 
bonic acid is expelled, and there remains a mixture of magnesia with quarts 
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and oxyd of iron. But as these impurities do not interfere with its application to 
the purposes of a cement, the previously ignited rock, which in the case of that 
from Bolton will contain 43.0 per cent, of caustic magnesia, may be directly 
mixed with calcined clay or pozzuolana, to form the magnesian mortar. 

Although it is not certain that these native carbonates can be economically 
wrought for exportation, the subject is certainly worthy of the attention of our 
engineers who are engaged in the construction of docks and piers in the lower 
ports of the St. Lawrence. At the same time the application of this mineral as an 
economical source of pure magnesia and magnesian salts on a large scale, is one 
worthy of consideration. 

ON THE PUEIFICATION OF PLUMBAGO. 

Mr. Brodie, of London, presented at the Exhibition a ouantity of plumbago 

Surified by a new and remarkable process, which excited the attention of the 
ury not less by its economic importance, than by fhe curious chemical reaction 
upon which it depends. The pure plumbago furnished by the mines of Borrow- 
dale in Cumberland, is exceedingly fine-grained, and so compact that it may be 
sawn into thin plates, which are used for the fabrication of pencils. This 
plumbago, as is well known, commands an enormous price, and the locality is 
now nearly exhausted. Many other countries, as Bohemia, Spain, Ceylon, 
Greenland and Canada furnish abundance of the mineral, but it" is almost always 
impure from the presence of earthy matters, and generally so crystalline in its 
texture that it cannot be wrought by the same processes as the Cumberland 
lead. 

Attempts had been made to reduce these varieties to powder, and then to 
consolidate them by the aid of some adhesive matter, but these results were not 
satisfactory. Mr. Brockedon at length conceived the happy idea of solidifying 
the powder by pressure, without the intervention of any foreign substance ; but 
it was necessary first to remove the air from between the particles, for without 
this precaution, all attempts to compress it resulted only in the breaking of the 
instruments employed. The prepared mineral, moulded by a slight pressure 
into a mass of the required shape, was enveloped in very fine paper, covered 
over with glue. Having made a small round hole in the paper, the parcel was 
placed beneath the receiver of an air-pump ; the air being exhausted, the 
aperture in the paper was closed by a small disc of the same glued paper, and 
the parcel being withdrawn, was then submitted to a heavy pressure, which 
caused the adhesion of the particles, and gave masses of graphite equal in 
beauty and solidity to the native mineral of Cumberland. For this ingenious 
invention the Jury of the Exhibition of 1851 awarded to Mr. Brockedon the 
Council Medal. 

But to give its full value to the discovery of Mr. Brockedon, there was still 
wanting a nutans of purifying the ordinary plumbago, and removing the earthy 
mattere with which it is generally contaminated. To effect this is one of the ob- 
jects of the process of Mr. Brodie. He mixes the plumbago in coarse powder, in 
an iron vessel, with twice its own weight of common sulphuric acid, and seven 
per cent, of chlorate of potash, and heats the whole over a water-bath until 
chloric oxyd ceases to be evolved. By this means the compounds of iron, lime 
and alumina present, are rendered for the most part soluble, and the subsequent 
addition of a little fluorid of sodium to the acid mixture, will decompose any 
silicates which may remain, and volatilize the silica present. The mass is now 
washed with abundance of water, dried, and heated to redness; This last opera- 
tion causes the grains of plumbago to exfoliate, and the mass swells up in a sur- 
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furising manner, and is reduced to a state of very minute division. It is then 
evigated, and obtained in a state of great purity, ready to be compressed by the 
method of Brockedon. 

The process of Mr. Brodie is now patented in England, and a manufactory 
established for the refining of plumbago by this method. Besides its use for the 
fabrication of pencils, this finely divided plumbago is advantageously employed 
for the glazing of gunpowder, and according to Mr. Brodie, for the prepara- 
tion of a paint. Its freedom from earthy impurities must give it a great supe- 
riority over ordinary plumbago as an application for preventing friction in ma- 
chinery. 

Mr. Brodie asserts that his process is peculiarly applicable to the purification 
of the lamellar variety from Ceylon, which resembles closely that found in 
Grenville and Burgess ; and I have found by trial that it succeeds admirably 
well with our Canadian plumbago. 

ON PEAT, AND THE PRODUCTS DERIVED FROM IT. 

Within a few years much has been said about the economical applications of 

Eeat, not only as a combustible in a compressed state, or converted into charcoal ; 
ut also as a source of oils, paraffine, illuminating gas and ammoniacal salts. 
My attention was therefore naturally directed to this matter while at the Exhi- 
bition, and I had an opportunity of examining collections of these products 
from various parts of France, and obtaining considerable information upon the 
subject. 

There are several deposits of peat which furnish the supply of this material for 
the Paris market. A portion of a large peat bog near Liancourt (Oise) which is 
on the Northern Hail way, nineteen leagues from Paris, is now wrought by Mesa's* 
Debonne & Co., and it is to the kindness of Mr. Debonne, that I am indebted 
for the following facts with regard to his establishment. The layer of peathas 
an average thickness of ten feet, and the working, which is carried on during 
five months in the year, employs 300 men. The peat from the top and bottom 
of the bog is mixed, and being transferred to flatboats, is turned over with 
shovels, and trampled beneath the feet of the workmen, after which it is 
moulded with pressure into the form of small bricks, which when dried are 
heavier than water. The moulded peat is worth in Paris 20 francs the ton of 
1,000 kilogrammes (2,204 pounds avoirdupois.) The quantity annually raised 
by Debonne & Co. is from 10,000 to 12,000 tons, all of which was in 1855 con- 
verted upon the spot into charcoal, of which it yields from 40 to 42 per cent 
This charcoal is sold in Paris at wholesale for 100 francs the ton, and retailed 
.at the rate of 13 francs the 100 kilogrammes. This was about the price of 
wood-charcoal at Paris in 1855, when mineral coal was sold there at from 4*00 
francs to 5*00 francs the 100 kilos, and wood at from 4*0 to 5*5 francs for the same 
weight, or by measure at from 35 to 38 francs the siere of 35*3 cubic feet English/ 
The dried peat yields from 10 to 11 per cent, of ash, and the charcoal 27 per 
cent. ; its combustion is slower than that of ordinary charcoal, and it is much 
employed for domestic purposes in Paris. 

Mr. Hebert of Reims, (Marne) prepares a large quantity of compressed peat 
of excellent quality, amounting to 14,000 tons annually* & pw* of which is manu- 
factured into charcoal. The peats and charcoals prepared by the patented pro- 
cess of Challeton at Clermont-Ferrand (Puy-de-Dome), and Montauger (Seine-et- 
Oise), were remarkable for their homogeneousness, density and cheapness, an4 
attracted jiaztiettlar attention at the Exhibition. They are said to be econo- 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



mically employed for stationary steam-engines, and even for locomotives. His 
coal yields 28 per cent, of ash. 

In the ordinary process for carboniring peat, its volatile products are lost, 
but when distilled in close vessels it yields besides water, ammonia, and inflam- 
mable gases, a large amount of oily matter. According to Mr. Arraand, the 
skilftil chemist of the establishment of Babonneau & Co., of Paris, good peat 
yields on an average about forty per cent, of charcoal, and fifteen to eighteen 
per cent, of crude oil containing paraffins 1000 kilogrammes of the compress- 
ed and dried peat of Liancourt, still containing fifteen per cent, of hygrometric 
moisture, gave to him 400 of charcoal, 167 o? oils, bitumen and paraffine, 358 
of water, containing carbonate, acetate and sulphydrate of ammonia, and a little 
wood spirit; besides 75 kilogrammes of inflammable gases and loss. The 
ammonia was equal to 20 kilogrammes of sal-ammoniac. The oil by distillation 
is separated into a light oil or naphtha, which is burned for illumination in 
lamps of a peculiar construction, and a heavy, less volatile portion, which is used 
for lubricating machinery, or is mingled with fat oils for burning in ordinary 
lamps. There is obtained besides, a portion of solid bitumen or pitch, amount- 
ing lor the above quantity to 48 kilogrammes. 

The application of peat charcoal as a manure, either alone or mingled with 
animal matters, for which its great antiseptic power makes it admirably adapted, 
is a consideration not to be overlooked. It has a much greater de-odorizing 
effect than ordinary charcoal, while the inorganic salts which it contains will 
enhance its value as a manure. I have already called attention to this latter 
point in my Report for 1850, where I have shown that the peat of St. Do- , 
minique, which yields thirty-six per cent, of charcoal, gives from six to seven 
per cent, of ash, containing besides carbonates and silicates of lime and 
magnesia, more than one per cent, of alkaline salts, two per cent, of phosphate 
of lime, and fifteen per cent of sulphate of lime. It will be observed that this 
peat contains much less ash than that of Liancourt. 

The paraffine, which is dissolved in the oils, is separated from them by exposure 
to cold, and afterwards purified by peculiar processes. According to Mr. Ar- 
mand, peat may be made to yield from two to three per cent, of this matter. 
When pure it is a white, fusible, crystalline solid, devoid of taste or smell, much 
resembling spermaceti in appearance, and like it employed for the manufacture of 
candles. For this purpose it is said to be mixed with eight or ten per cent, of 
ordinary stearine, (stearic acid,) and to yield candies of great beauty, hardness and 
illuminating power. It is also advantageously mingled in smaller quantities 
with stearine, or even with common tallow, to which it communicates hardness 
and other valuable properties. The price of the pure refined paraffine at the 
Exhibition, was given as 250 francs the 100 kilogrammes, (220 pounds,) or 
about half the price of spermaceti. 

The gas evolved during the distillation of the peat may be employed as a 
combustible for heating the retorts, but it burns with too pale a flame to be 
used for illuminating purposes. The crude oil from the peat however, when 
decomposed by a high temperature, as in the manufacture of gas from oil or 
resin, yields a gas of great illuminating power, which when mingled with the 
gaseous product of the first distillation, gives a gas of very superior quality- 
Experiments made in 1855 with this mixed gas, showed that its illuminating 
power was three and four-tenth times that of coal gas, but I am not able to state 
the comparative cost of the two. From the absence of sulphur in peat, the 
purification of this gas would be much more simple than that from coal. 

The solid bitumen from the distillation of peat may be employed like 
asphalt in the preparation of mastic for paving, and I have been assured that 
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experiments have shown that peat itself may be converted into a similar 
material, by the following process. Having been well dried, it is mingled with 
from ten to fifteen per cent, of coal-tar, and the mixture boiled for several hours, 
until the peat disoives into a viscid liquid, which when cooled, is solid and 
resembles asphalt. 

The distillation of bituminous shales, and mineral bitumens is carried on to 
a great extent both in England and on the continent. To this class of 
matters belong the so-called Boghead and cannel coals, as well as the bituminous 
minerals of various parts of France and Switzerland. These substances afford by 
distillation products similar to those of peat. The crude oil from bituminous 
schists yields by rectification, a considerable amount of solid bitumen, but only 
a small quantity of paraffine, of which peat promises to be the most abundant and 
economical source. The price of the rectified oils for illuminating purposes, 
was quoted in Paris at from 40 francs to 75 francs the hectolitre, which is equal 
to 22 imperial gallons. A peculiar unctuosity is said to be given to the 
denser oils by the addition of a little lime, which thickens them, and renders 
them better adapted for lubricating purposes, but these oils, it is said, cannot 
replace those of animal or vegetable origin, for machines where great velocity 
is required. Large quantities of mineral oils are however now manufactured 
for these purposes, both in England and France ; a similar product is also 
obtained by the distillation of resin. 

The crude residues from the rectification of the oils of peat and bitumen are 
burned in proper apparatus, and furnish abundance of lamp-black. The solid 
bitumen, whicn is obtained in considerable quantity from bituminous schists, is 
employed with the native asphalt, for the preparation of the mastics, now so 
much used for pavements and the covering of roofs and walls. The house of Ba* 
bonneau & Co., in Paris, which conducts the working of the bitumens of Val 
de Travers in Switzerland, of Chavaroche in Savoy, and of Rocca Secca near 
Naples, has establishments for distilling on a large scale these various minerals, 
and the extraction of the products already mentioned. To Mr. Babonneau, 
and to M. Armand, the able chemist of the company, I am much indebted for 
their kindness in affording me information. Mr. Armand informed me that 
bituminous shales cannot be economically wrought in France unless they yield 
five per cent of bituminous matter, the residue from the distillation being, 
unlike that from peat, comparatively worthless. The distillation of peat ap- 
pears to be as yet in its infancy, and probably destined to become a very im- 
portant branch of industry. 

The Canadian bitumen from Enniskillen is properly an inspissated petroleum, 
and yields when distilled a great deal of oil containing paraffine ; it will pro- 
bably be more advantageously employed as a source of lubricating and illuminat- 
ing oils, than an asphalt. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

T. STERHY HUNT, 
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FOR THE YEAR 1856, 

or 

T. STKRRT HUNT, Esq., CHEMIST AND MINERALOGIST TO THE GEOLOGICAL SURVEY, 

ADDRESSED TO 

SIR WILLIAM EDMOND LOGAN, F.R.S , DIRECTOR OF THE GEOLOGICAL SURVEY OF 

CANADA. 



Montreal, 1st April, 1867. 
Sir, 

I have the honour to submit to you the results of my investigations dur- 
ing the past year, having reference to the mineralogy of the metamorph'c 
rocks of the country. In the Reports for 1853 and 1854, I had occasion to des- 
cribe the felspathic and hypersthenic rocks of the Laurentian series, with its lime- 
stones and dolomites. I have now to call your attention to some of its serpen- 
tines and other magnesian minerals, and at the same time to show that the me- 
tamorphic Lower Silurian region offers a series of rocks very closely analogous in 
chemical and mineralogical constitution to those of the Laurentian formation. 
The carbonates and silicates of lime and magnesia are there repeated, and a 
felspathic rock, allied to diorite, replaces the triclinic felspars and nypersthenites 
of the older series. The mineral species garnet, which sometimes forms a rock 
in the Laurentian series, plays an important part in connection with the ser- 
pentines and diallage of the Silurian period, and gives rise to some remarkable 
varieties of rocks ; notwithstanding these parallelisms, there are however charac- 
teristic differences between the two series, which may serve to shew some light 
upon the mode of formation of these strata. 

Finally, in connection with a great number of analyses of these altered rocks, 
and of various unaltered sedimentary deposits of the Silurian series, I have to 
mention briefly a series of enquiries, commenced in the hope of being enabled to 
explain the mode of formation of certain sediments, and the production of the va- 
rious minerals of the altered rocks, from the metamorphism of the sedimentary 
strata. I shall commence by a description of several varieties of magnesian 
and other rocks from the Silurian series. 

SILURIAN ROCKS. 

Serpentines or Ophiolites. — In your Report of 1847, you have described the ser- 

!>entines of the Green Mountains as occurring in beds, interstratified with the 
imestones, dolomites, quartzites, argillites, talcose and chloritic rocks, whichfbe- 
long to the altered Hudson River group of the Lower Silurian strata of the eas- 
tern basin. The mineral species serpentine, is essentially a hydrous silicate of 
magnesia, and its composition, according to the received formula, is represented 
by silica 43*7, magnesia 43*3, water 13*0, = 100*0; a portion of protoxyd of 
iron, sometimes amounting to ten per cent., frequently replaces an equiva- 
lent quantity of magnesia. Besides, as serpentine is rarely crystallized, it may 
often include foreign minerals, and the result is that the analyses of this species 
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from different regions, offer slight variations, especially in the proportions of silica 
and water. 

The rocks known as serpentines are variable in their constitutions, being 
sometimes composed almost entirely of the silicate just mentioned ; at other times 
this is mingled with other silicates, such as garnet, diallage and hornblende, with 
quartz, or with carbonate of lime, dolomite or carbonate of magnesia. Mine- 
ralogists have therefore distinguished these rocks by the general names of 
ophiolite and ophicalce. Thus we have besides a rock which is composed essentially 
of serpentine, and may be regarded as the common or normal ophiolite, varieties 
characterized by admixtures of garnet, diallage, hornblende and chromic iron 
ore, which may be respectively designated as grenade or garnetiferous, diallagic, 
hornblendic and chromiferous ophiolite* ; to these we must add the quartzose ophiolite 
of Brongniart, which is composed of nodules of quartz in a base of serpentine. 
The sabbro of the Italian geologists is a diallagic ophiolite. 

The name of ophicalce has been given by Brongniart to rocks composed 
essentially of carbonate of lime and serpentine, or talc. Crystalline limestones 
which like that of Grenville, hold disseminated grains of serpentine, are desig- 
nated by him as granular ophicalce, while under the name of reticulated ophicalce 
he has described an aggregate of rounded masses of carbonate of lime, cemented 
by a base of talcose serpentine. In addition to these, the same author describes 
an aggregate of rounded masses of quartz, green jasper and silicious slate, cemented 
by serpentine, and several breccias, consisting of angular fragments of quartz, 
of serpentine, and of jasper, in a paste of serpentine. These rocks be separates 
from the preceding species under the name of anagenites and breccias. But such 
aggregates, in which serpentine is sometimes the paste, and sometimes the 
imbedded mineral, cannot be separated from certain varieties of ophicalce. 
Again in this last species the calcareous matter is often replaced by dolomite, 
and even by crystalline carbonate oi magnesia, forming varieties of rock to which 
the name of ophicalce is no longer appropriate. I therefore propose to unite 
all these varieties under the general name of ophiolite, and to describe them as 
calcareous, dolomitic and magnesitic ophiolites, which may be granular, gnessoid* 
conglomerate, or brecciated in their structure. I have been thus particular in 
distinguishing these different varieties, because they have doubtless a common 
origin, and because their study will aid us in getting an idea of the mode of 
formation of serpentine rocks. 

The ophiolites of the Green Mountains often contain diallage, and more 
rarely actynolite and garnet. Calcareous, dolomitic and magnesitic varieties 
are common, and are granular, gneissoid, and sometimes conglomerate in their 
structure. Small portions of nickel and chrome are seldom or never wanting in 
these rocks, which often contain grains, and even beds of chromic iron. Foliated 
and fibrous varieties of serpentine are also met with there, constituting the. 
varieties which have been named baltimoritc, picrolite and chrysotilc. A fine 
collection of ophiolites from the township of Orford, where these rocks are very 
extensively displayed, has furnished me with a large number of the specimens 
about to be described. 

The analysis of the serpentines was generally effected by treating the 
mineral in fine powder, with sulphuric acid diluted with its own volume of 
water, and heating the mixture in a platinum capsule until acid fumes were 
evolved ; it was sometimes necessary to repeat this process with the undissolved 
residue. 

The purity of the separated silica was in all cases determined by dissolving 
it with the aid of heat, in a solution of carbonate of soda. The action of a 
boiling solution of nitrate of ammonia upon the mineral, either before or after 



246 



Digitized by 



Google 



20 Victoria (Appendix, No. 52-) A. 1857. 



ignition, was generally had recourse to, for the determination of any earthy 
carbonates which might be present. 

1. Normal Ophiolite. — A very beautiful and homogenous variety of serpentine 
rock from the tenth lot of the eighteenth range of Orford, was found to have 
a density of 2.597. It was finely granular in texture,, and had a scaly con- 
choidal fracture ; colour deep olive-green, with small bluish veins ; it was sub- 
translucent, and had a highly argillaceous odour. This serpentine holds in very 
small quantity, disseminated grains of magnetic and chromic iron ores, and contain 
a little nickel, but no cobalt. When ignited and boiled with a solution of nitrate 
of ammonia, it gave a trace of magnesia, but no lime. Its analysis yielded : — 

Silica, 40-30 

Magnesia (by difference), 39-07 

Protoxyd of iron, 7*02 

Oxyd of nickel, -26 

" " chrome, (traces.) 

Water, by ignition, 13-35 

100-00 

2. A fragment of pure serpentine from a conglomerate dolomitic ophiolite 
about to be described, had a density of 2*622, a blackish-green colour, a con- 
ehoidal fracture, and was almost opaque. The pulverized and ignited mineral 
yielded to nitrate of ammonia, 0*40 of carbonate of lime and 0*27 of carbonate 
of magnesia. This serpentine contains a small quantity of chromic iron. The 
oxyd of nickel, determined upon four grammes of the mineral, gave no trace 
of cobalt before the blow-pipe. Its analysis gave asfollows : — 

Silica, 42-90 

Magnesia, '. 36*28 

Protoxyd of iron, 7*47 

Oxyd of nickel, -15 

Chromic iron, -25 

Loss by ignition, ' 13-14 

10019 

3. I may cite in this place the analysis of a serpentine given in my Report 
for 1852, p. 99. It forms the rock in contact with the bed of chromic iron ore 
in Ham, has a hardness of 3*5, and a density of 2-546. It is massive and compact, 
with a splintery fracture ; colour greenish-white, and translucent. The analysis, 
which failed to detect either chrome or lime, gave as follows : — 

Silica, 43-4 

Magnesia (by difference), 400 

Alumina and oxyd of iron, ' 3.6 

Water, 130 

100-0 

The associated chromic iron ore gave by analysis 0*22 per cent, of oxyd 
of nickel, which, fused with borax before the blow-pipe, gave distinct evidence 
of the presence of cobalt. 

4. A characteristic fibrous serpentine (picrolite) from the seventh lot of 
the eighth range of Bolton, has a hardness of 4, and a density of 2*607. It breaks 
into ligneous masses several inches in length ; very compact; fracture splintery ; 
fibres stiff Mid elastic ; shows an oblique cleavage. Colour celandine-green ; 
lustre vitreous, silky ; transparent in small fragments ; tough, and difficult to 
pulverize. The finely-sifted powder is completely decomposed by sulphuric 
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acid, and the silica retains the form and lustre of the fibres ; the mineral contains 
apparently as much nickel as 1. Its analysis gave : — 

Silica, 43-70 

Magnesia, 40*68 

Protoxyd of iron, 8*51 

Oxyd of nickel (undetermined) , 

Water, 12-45 

100-34 

5. Calcareous Ophiolite. — The specimen of this variety which I have analyzed 
is from the tenth lot of the sixteenth range of Orford. It is fine grained and 
sub-crystalline, with a scaly, somewhat conchoidal fracture. Colour, mottled 
greenish-grey, with an occasional purplish tinge. Translucent on the edges, and 
resembles, except in colour, many common limestones. In powder, the rock 
effervesces with acetic acid, even in the cold, and by the aid of heat fifty-seven 

(>er cent, of the mass were dissolved, consisting of carbonate of lime, with a 
ittle magnesia and a trace of iron. The residue effervesced in the cold with 
dilute nitric acid, whose action, aided by a gentle heat during half-an-hour, 
dissolved 10*76 per cent, of carbonate of lime and magnesia, with a little iron, 
corresponding to a ferriferous dolomite. The pale-green residue from the action 
of the nitric acid, when dried at 212° F., equalled 32-00 per cent. It was readily 
decomposed by sulphuric acid, without any effervescence, and had the characters 
of serpentine. Its analysis gave : — / 

Silica, 41-20 

Magnesia, 32*16 

Protoxyd of iron, 1116 

Lime, -65 

Alumina, 2-67 

Water, 1270 

100-54 

The portion soluble in acetic acid (I.) and that dissolved in nitric acid (II.) 
had the following composition for 100 parts: — 

I. II. 

Carbonate of lime, 91-33 49-45 

" " magnesia, 8-67 43-68 

" « iron, (traces.) 6*87 

10000 10000 

It will be seen that the dilute acids attack but slightly the serpentine, and 
that the nitric acid dissolves an intermingled dolomite, winch is but little acted 
upon by the acetic a^id. I have taken advantage of this reaction to separate the 
dolomite from the carbonate of lime in a crystalline magnesian limestone, whose 
analysis is given in my Report for 1854. The proximate analysis of the rock 
in question shows it to be a mixture of carbonate of lime, dolomite and ser- 
pentine, and we have for 100 parts : — 

Soluble in acetic acid, 57-00 

" . " nitric acid, 10-76 

Insoluble, serpentine, 3200 

99-76 

6. Dolomitic Ophiolite. — This granular variety is from the shore of Brompton 
Lake, in the seventh range of the thirteenth lot of Orford. It is fine grained 
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and greyish-green like the last, but somewhat darker .in colour, and weathers 
reddish-brown. Its fracture is uneven and sub-conchoidal, presenting grains 
of a crystalline spar. A fibrous coating is sometimes apparent in the joints of 
the rocs. Its hardness is about 4. When reduced to powder it did not effervesce 
with acetic acid like the last, but was readily attached by dilute nitric acid, 
which removed carbonates of lime, magnesia and iron, with effervescence, leaving 
a residue of serpentine. A proximate analysis gave 51*9 parts of serpentine, 
and 48-1 of dolomite = 100-0. The nitric solution contained some manganese 
and nickel. 

The composition of the serpentine left by the nitric acid was : — 

Silica, 43-20 

Magnesia (by difference), 36*11 

Protoxyd of iron with nickel, 8-29 

Water, .\ 12-40 

100-00 

The dolomite dissolved, gave for 100 parts : — 

Carbonate of lime, 49-58 

« " magnesia, 46-32 

" " iron with manganese, 4*10 

100-00 

7. Dolomitic Ophiolite. — This rock, also from Brompton Lake, on the twelfth 
lot of the eighteenth range of Orford, has furnished some fine blocks for orna- 
mental purposes. It is a conglomerate, made up of fragments of serpentine 
thickly disseminated in a greenish-white dolomitic base. The masses of serpentine 
vary from a line to more than an inch in diameter, and although rounded, are 
more or less angular in form. Their colours are various shades of dark ffreen, 
sometimes appearing nearly black when polished. The analysis of one oi these 
imbedded masses has already been given (No. 2). This rock contains both 
nickel and chromic iron. 

An average specimen of the conglomerate was pulverized for examination. 
The powder effervesced even in the cold, with acetic acid, which with the 
aid of heat, took up by prolonged digestion, twenty per cent, of carbonates 
of lime and magnesia, and 0*2 of oxyd of iron. The soluble portion contained 
carbonate of lime 88-30, carbonate of magnesia 11*70. The residue from acetic 
acid effervesced slightly with warm dilute nitric acid, and the solution was 
found to contain a quantity of magnesia equivalent to 5*68 per cent, of the 
original mass (11*70 per cent, of magnesian carbonate), besides 1*36 of peroxyd 
of iron and 0-60 of alumina, but no lime, the whole of that base having been 
removed by the acetic acid. The residue from the action of nitric acid, was 
decomposed by fusion with carbonate of soda, and gave : — 

Silica, 4510 

Magnesia, (by difference), 34*68 

Protoxyd of iron, 6-12 

Alumina, -80 

Water 13-30 

100-00 

The residue when ignited, yielded but a trace of magnesia to a boiling 
solution of nitrate of ammonia, showing that it retained no carbonate ; but from 
the excess of silica it was evident that a partial decomposition of the serpentine 
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had been effected by the nitric acid. In confirmation of this, I found that a 
second portion of the pulverized rock, when submitted to a prolonged digestion 
with acetic acid, left 75*5 per cent, of matter dried at 212° F. ; this residue gave 
a feeble effervescence with nitric acid, which by prolonged digestion, took up 
13*0 per cent, of magnesia, although when previously ignited, the residue gave 
to a solution of nitrate of ammonia only a trace of lime, and but 0*3 per cent, 
of magnesia. Its analysis by fusion with carbonate of soda gave : — 

Silica, 43- 10 

Magnesia, 35*52 

Protoxyd of iron, 8-82 

Water, 1 1 -90 

9934 

Another specimen of the conglomerate* was now pulverized, and eight 
grammes of it were digested for a long time with boiling acetic acid ; the 
insoluble residue, after levigation, was subjected a second time to the same treat- 
ment. The matters thus dissolved, for 100 parts of the mineral, were : — 

Carbonate of lime, 7*35 

" " magnesia, 7*72 

11 " iron, 1-78 

16-85 

A portion of the residue from the acid was ignited and boiled with nitrate 
of ammonia, which dissolved a portion of lime equal to 0*3 per cent, of carbon- 
ate, and of magnesia equal to 3*26 of carbonate of magnesia; making a total of 
10'98 of carbonate of magnesia to 7*65 of carbonate of lime. The serpentine 
residue, still containing these 3*56 per cent, of carbonates, gave by analysis 
with carbonate of soda, the following results : — 

Silica, (by difference), 43-93 

Magnesia, v 35-64 

Protoxyd of iron, 7-83 

Lime, (traces.) 

Loss by ignition, 12-60 

10000 

A portion of the powder of this last specimen of the conglomerate was 
ignited for ten minutes over a spirit-lamp, and then boiled with a solution of 
nitrate of ammonia, so long as a perceptible odour of ammonia was evolved ; 
there were dissolved by this means 6*50 per cent, of carbonate of lime, and 7*65 
of carbonate of magnesia. 

Veins of from four to six lines in breadth are often met with in this 
conglomerate. Their walls are covered with a thin layer of pale green serpen- 
tine, having a fibrous structure perpendicular to the sides of the vein , upon 
this is deposited a bluish-white, fine grained dolomite, while in the middle a 
nearly pure cleavable calcite occurs. The analysis of a portion of this dolomite 
gave : — 

Carbonate of lime, 59-32 

" " magnesia, 34- 15 

" " iron, 4 83 

98-30 

8. Magnesitic Ophiolite. — In the three preceding specimens we have exam- 
ples of ophiolites which are mixtures of serpentine with carbonates of lime and 
magnesia ; in the first the lime is greatly in excess, in the second the two 
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carbonates are united in the proportions required to form a dolomite, while in 
the third the magnesian carbonate predominates, but from the action of cold 
acetic acid, it would appear that a portion at least of the carbonate of lime 
in this specimen, is not in chemical combination with the magnesian carbonate. 
The history of these rocks would however be incomplete without the description 
of another variety, in which the carbonate of lime is entirely wanting, and which 
consists wholly of silicates and carbonates of magnesia and iron. This remark- 
able rock has not yet been noticed in Canada, but is found in Vermont, in the 
southern prolongation of the Green Mountains, and constitutes the so-called 
serpentine marble of Roxbury in that state ; it has been examined by Dr. C. 
T. Jackson and Dr. A. A. Hayes, of Boston. 

Dr. Jackson (American Journal of Science, H. vol. xxiii., p. 125,) succeeded 
in separating from the rock a mineral having the composition of serpentine, and 
describes veins composed of ferriferous carbonate of magnesia, and others of 
ferriferous dolomite, which traverse the mass. According to Dr. Hayes, (Ibid, 
H. vol. xxi., p. 382,) the rock is an aggregate of fibrous and compact asbestus, 
talc, chlorite and chromic iron, with angular fragments of talc-schist and argillite ; 
the whole cemented by carbonate of magnesia, which forms according to him, on 
an average, 38 p. c. of the mass. He has also shewn that the ophiolites of 
Cavendish, and of Lynnfield in the same region, contain carbonate oi magnesia, 
without any lime. Through the kindness of the above-named gentlemen, I have 
been furnished with a series of specimens, which have permitted me to make a 
careful examination of the Roxbury ophiolite. 

Some portions of the rock appear as a mottled granular mass, having a hard- 
ness of about 4*0, with an uneven fracture, and presenting cleavable grains of 
magnesite ; the colors vary from blackish-green to greenish-white, and the rock 
is susceptible of a high polish. Other specimens are white and crystalline, 
with numerous greenish-grey bands, the whole arranged in parallel layers, as 
it stratified, and resembling closely some varieties of gneiss. The rock cleaves 
with these layers, which contain serpentine and talc, intermingled with carbonate 
of magnesia. This mineral, as described by Dre. Jackson and Hayes, is nearly 
pure in the white portions, and has a hardness of 4*0, and a density of 2*99 — 3*00, 
according to my determinations. Dr. Hayes found for its composition, carbonic 
acid 48*80, magnesia 45*60, talc and a little silica 3*60, silicate of protoxyd of 
iron 1-96 = 99-96. 

This result corresponds closely with my own. I obtained from 100 parts, 
2*76 of talc, and 1*82 of silica, besides 2*40 of peroxyd of iron, corresponding to 
3-48 of carbonate of iron, the rest being carbonic acid and magnesia, with a little 
manganese. The greater portion of the iron exists here as carbonate, as is 
evident from the fact that it is dissolved by a boiling solution of nitrate of am- 
monia ; but there is also present a portion of silicate of iron and magnesia, 
decomposable by acids. In my analysis the powdered magnesite was digested 
for a long time at a boiling heat with hydrochloric acid ; the insoluble portion 
was then boiled with strong sulphuric acid, and from the residue the silica was 
removed by a solution of carbonate of soda, the talc remaining. 

The talc thus purified from magnesite and serpentine by successive treat- 
ments with hydrochloric and sulphuric acid and carbonate of soda, was gently 
ignited, aud then decomposed by fusion with carbonate of soda ; it gave : — 

Silica, 62-60 

Magnesia, .\ .. 31*30 

Alumina and oxyd of iron, 4*06 

Water and loss, 2*04 
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In the analysis of Dr. Hayes just cited, the 48*80 parts of carbonic acid 
are sufficient only for 44*36 parts of magnesia, leaving 1*24 of this base in the 
form of a silicate decomposable by sulphuric acid. In order to determine the 
composition of this silicate, a dark-green portion of the rock was pulverized, and 
boiled for a long time with dilute nitric acid, which dissolved a large amount 
of magnesia with disengagement of carbonic acid ; the solution contained 
besides, magnesia, iron, manganese and a trace of nickel, but no lime. The 
undissolved residue was then boiled with a solution of carbonate of soda, which 
took up a considerable amount of silica derived from the silicate which had 
been partiallv decomposed by the nitric acid, and left a dense granular matter 
mingled with silvery scales of greenish talc, which were in great part removed 
by washing. The denser silicate was then dried at 250° F., and submitted to 
analysis. By ignition it lost 11*40 per cent, and then gave to a boiling solution 
of nitrate of ammonia a quantity of magnesia equal to 1*21 of carbonate. An- 
other portion was decomposed by sulphuric acid, and the silica separated from 
the insoluble talc by a solution of carbonate of soda. The results of the 
analysis were as follows : — 

Silica,,* 39-60 

Magnesia, 36*72 

Protoxyd of iron, 4*86 

Oxyd of nickel, (traces.) 

Talc, 6-80 

Water, 1077 

Carbonic acid, '63 

99-38 

Deducting the talc, the carbonic acid, and the amount of magnesia required 
to form with it 1*21 of carbonate, we have for the composition of this silicate 
dried at 250° F. :— 

Silica, 43-34 

Magnesia, 39*55 

Protoxyd of iron, 6-32 

Oxyd of nickel, (traces.) 

Water, „ 11.79 

100-00 

This is the composition of serpentine, and the ophiolite of Roxbury is thus 
shown to consist of serpentine and talc, intermixed with a ferriferous carbonate 
of magnesia ; the compact asbestus of Dr. Hayes is nothing more than serpen- 
tine. 

9. Diallage Rock. — Associated with the ophiolites, throughout the Eastern 
Townships, there are found in abundance, interstratified masses of rocks, made 
up chiefly of diallage and actynolite. The township of Orford furnishes fine 
varieties of diallage rock, one of which, from the fifteenth lot of the thirteenth 
range, is the subject of the present examination. It consists in great part 
of a celandine-green, translucent diallaffe, the cleavage surfaces of which are 
sometimes half an inch in breadth, and have a pearly sub-metallic lustre. 
The interstices between the masses of diallage are filled with a soft amorphous 
matter, varying from light to dark-green in colour, and resembling chlorite in 
its aspect. The rock is exceedingly tough, and weathers superficially reddish- 
brown. 

Carefully selected cleavable portions of the diallage had a hardness of 5*0, 
and a density of 3*02 — 3*03 ; they contained intermixed grains of magnetic iron, 
which after the mineral had been reduced to powder, and suspended in water, 
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was removed by a magnet, and equalled 4*37 per cent. Two analysis were 
made of different portions of the diallage thus purified ; in the first the mineral 
had previously been digested with warm dilute nitric acid, which had however, 
no action upon it. This diallage, like the serpentines, loses all its water by 
calcination over a spirit-lamp, and then becomes very red from the peroxydation 
of the iron : — 

I. II. Oxygen. 

Silica, 47-20 4710 = 2490 

Magnesia, 2453 24-58 " lo.Ol 

Protoxyd of iron, 8-91 8-55 " 1-89 

Oxyd of nickel, (traces.) .... .... .... 

" "chrome, " .... .... .... 

Alumina, 3-40 3*50 " 163 

Lime, 11-36 11-34 " 3-24 

Water, 5-80 5-85 " 6-20 

101-20 100-92 

This mineral differs from ordinary diallage in the great excess of bases, 
and the large amount of water which it contains. Further analysis are 
required to show whether this composition is constant, or belongs to the 
diallage in its pure state. 

The mass of the rock, consisting of diallage intermixed with magnetite and 
with the amorphous mineral, gave the following results on analysis ; — 

Silica, 41-80 

Magnesia 26* 13 

Protoxyd of iron, 11-05 

Oxyd of nickel, (traces) 

" chrome, " 

Alumina, 6*80 

Lime, • 7-00 

Water, 7-60 

100-38 

The material subjected to the above analysis had been digested for 
some minutes with warm dilute nitric acid, which removed insignificant traces of 
alumina iron, lime and magnesia, but no nickel ; the presence of which, and 
the absence of cobalt, was clearly established in the three analyses just given. 
The separated magnetite yielded no trace of chrome, though the diallage con- 
tains some thousandths of this element. From the last analysis it is evident that 
the intermixed mineral contains little or no lime, but more water and alumina 
than the diallage, and probably approaches to chlorite or pyrosclerite in its 
composition. 

10. A diallage rock from the vicinity of the chromic iron ore-bed, in Ham, 
is made up almost entirely of a pale bronze coloured diallage, which some- 
times exhibits cleavages two inches in length, An analysis of it gave the 
following results ; chrome and nickel were not sought for in this specimen : — 

Silica, '. 5000 

Magnesia, 27*17 

Protoxyd of iron, 13-69 

Lime, 3*80 

Water, 6-30 

100-86 

11. An aotynolite rock from St Francois HBeauce), waft examined; it is 
exceedingly tough, and made up of interlacing fibres of actynolite, without any 
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apparent intermixture ; color within, dark greyish-green, but weathers nearly 
white. Its analysis gave : — 

Silica, 52-30 

Magnesia, 21*50 

Protoxyd of iron, 6*75 

Oxyd of nickel, (traces) 

Alumina, 1*30 

Lime, 15*00 

Water, . 310 

9895 

12. An almost opaque greyish-green rock, resembling a serpentine, from 
the twentieth lot oi the first range of Ireland, has been described in my 
Report for 1851. It had a density of 2-65, and gave by analysis : — 

Silica, 43-70 

Magnesia, 28*46 

Alumina, ) 23 . 0Q 

Peroxyd of iron, S * A ou 

Water, 11*57 

101-73 

From the absence of lime and the large amount of alumina, this substance 
may perhaps be regarded as an impure mixture of serpentine with an aluminous 
silicate, such as chlorite or pyrosclerite. Its analysis is only interesting as 
showing the very variable composition of the magnesian rocks of this series. 

13. Talc. — This species frequently occurs in the series of rocks now under 
consideration, sometimes in pale green, foliated, crystalline masses; more frequent- 
ly ho\* ever, a massive schistose variety is met with, forming beds of steatite, 
which are sometimes interstratified with ophiolites, and at other times with 
clay slates. The beds of talc sometimes contain crystals of actynolite, or inclose 
crystalline masses of carbonate of magnesia, containing carbonate of iron and 
a little nickel. 

A bed of steatite, on the sixteenth lot of the fifth range of Potton, which 
has afforded large blocks of excellent quality, was examined. It is greenish- 
white in colour, translucent, and occurs in slaty masses; when triturated in a 
mortar it shews a foliated structure ; ignited over a spirit-lamp, it loses 3*70 
per cent, of water, but at a white heat, 4*40 per cent. Its analysis by fusion 
with carbonate of soda gave as follows. It contained no trace of lime : — 

Silica, 59*50 

Magnesia, 29*15 

Protoxyd of iron, 4*50 

Oxyd of nickel, (traces.) 

Alumina, *40 

Loss by ignition, 4*40 

97*95 

14. A soft silvery-white exfoliating talcose schist, from the twentieth lot 
of the fifth range of Potton, after being dried at 212° F., lost 3-0 per cent, by 
igniting over a spirit-lamp, and 3*6 per cent, by the heat of a furnace. The 
ignited mineral yielded nothing to a boiling solution of nitrate of ammonia. 
Its analysis was effected by fusion with carbonate of soda, and the absence of 
chrome and manganese was shown. The results were as follows :— 
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Silica, 51*50 

Magnesia, 22-36 

Protoxyd of iron, . 7*38 

Oxyd of nickel, (traces.) 

Lime, 11-25 

Alumina, 350 

Water, 360 

99-59 

From the analysis, it appears probable that this material consists of a 
mixture of talc with some anhydrous silicate containing lime, perhaps a 
hornblende. 

15. Chlorite. — This mineral species is abundant in the altered rocks of the 
series under consideration, sometimes intermingled with grains of quartz and 
felspathic matters, forming chloritic sandstones and schists, which frequently 
contain epidote, and magnetic and specular iron ores; the latter are often 
met with distinctly crystallized, sometimes with rutile, in chloriteslate, or in a 
chloritic dolomite. At other times, massive beds of slaty chlorite or potstone 
are met with, which being free from harder minerals, may be sawn and wrought 
with great facility. • A rock of this description from the twenty-sixth lot of the 
sixth range of Potton, was of a pale greenish-gray colour, unctuous to the 
touch, and composed of lamellae of chlorite, arranged in such a way as to give a 
schistose structure to the mass. Its analysis gave me : — 

Silica, 29-60 

Magnesia, 25*95 

Protoxyd of iron, , 14-49 

Alumina, 19-70 

Water, 1 1-30 

10104 

This is the composition of a true chlorite. Another portion of this rock 
furnished to Mr. Delesse, by a partial analysis : silica 29*88, water 11-50, lime 
0-77; the alumina, oxyd of iron and magnesia not being determined. He found 
also a small portion of chrome, whose presence in some other specimens of the 
chloritic rocks of this region, is indicated in the Report for 1847. 

16. In my Report for 1854 I had occasion to show that many of the so- 
called talcose slates owe their peculiar characters to a hydrous silicate of 
alumina, allied to pholerite or pyrophyllite, or to a hydrous mica, and the 
following analysis of a rock which had been wrought as potstone in the township 
of Shipton, is a case in point. It had a greenish-gray colour, somewhat lighter 
than the chlorite just described, than which it is finer-grained, and less schistose. 
It appears to be made up of minute shining scales, confusedly arranged, and its 
powder is not unctuous to the touch. Its analysis gave:— 

Silica, 5150 

Alumina, 4 29-20 

Protoxyd of iron, 1 9-27 

Magnesia, 1-08 

Potash, 1«54 

Soda, 159 

Water, * 5-10 

99*28 

This aluminous silicate differs from the micas in the presence of water, and 
in the small quantity of alkalies which enters into its composition* It contains 
neither lime nor nickel, but traces of manganese. 
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17. Garnet Rock. — The ophiolites, talcs and actynolites which we have 
already described, are essentially silicates of earthy protoxyd bases, while in 
diallage and chlorite these bases are associated with alumina. Two other 
minerals, which are double silicates of lime and alumina, are conspicuous among 
the rocks of this metamorphic series ; they are epidote and garnet. The former 
characterises great masses of chloritic rock, although it is seldom well crystalliz- 
ed, or in a state of purity ; but a peculiar white garnet occasionally forms a 
rock by itself, and merits a particular description. 

A remarkable locality of this mineral is found in contact with an ophiolite 
on the sixteenth lot of the sixteenth range of Orford. The rock resembles some 
of the so-called serpentinous euphotides, and consists of a white garnet, having 
the aspect of saussurite, intermingled with a small amount of a soft green serpen- 
tine, which fills the interstices between irregular rounded masses of the garnet; 
portions of this mineral in a state of purity, are easily obtained half-an-inch 
in diameter. It is at once distinguishea by a hardness of 7*0, and by its density, 
which for selected fragments, was found to be 3-522 — 3*536. It is a morphous, 
finely granular, and extremely tenacious, with a conchoidal fracture; lustre 
feeble, waxy ; colour yellowish or greenish-white ; sub-translucent. After intense 
ignition, which did not however effect its fusion, the pulverized mineral gelatin- 
ized with hydrochloric acid. Its analysis was made after fusion with carbo- 
nate of soda, and gave : — 

i. n. 

SiHca, 38-60 38*80 

Alumina, 22-71 

Lime, 34-83 

Magnesia,. . . -49 

Oiydfl of iron and manganese, 1*60 

Soda and a trace of potash, -47 

Loss by ignition, 1*10 

09-80 

This mineral agrees closely in composition and properties with lime-garnet,' 
whose theoretical composition is represented by silica 40*1, alumina 22*7, lime 
37-2,=100-0. Croft obtained for a white garnet from the Ural Mountains, 
having a density of 3-504 : silica 36-86, alumina 24-90, lime 37-15, =98-10. 

18. A similar silicate is also found at the Falls of the River Guillaume, in 
St. Francois (Beauce), where it appears as a bed in contact with serpentine, and 
forms an exceedingly tough homogeneous rock, which has a hardness of 7-0, 
and scratches deeply the surface oi agate ; its density was found to be 3-333 — 
3*364. The rock nas a sub-conchoidal fracture, with traces of crystallization ; 
lustre shining, somewhat silky ; colour yellowish-white ; sub-translucent. It also 
occurs at the same locality as a greenish or greyish-white, somewhat granular 
rock, cavities in which are lined with small indistinct crystals ; the density of this 
variety was 3-397— 3-436. 

Other specimens from the same locality exhibit the garnet intermingled with 
large cleavable masses of dark-green hornblende, which passes into a pearl-grey 
or lavender-grey variety. Small fragments of the garnet from this mixture had a 
density of 3*496 ; they were white, opaque, with a conchoidal fracture, and some- 
what vitreous lustre. Intermingled with the garnet and hornblende, was an- 
other white or yellowish-white amorphous mineral, with a waxy lustre and a 
hardness of 6*0 ; the density of a nearly pure specimen of it was 2-729, of an- 
other 2-823. This, conjoined with its hardness, renders it probable that it is a 
felspar ; but it is very difficult to separate it from the garnet, or even to distin- 
guish between the two species by the eye alone. Another specimen of a white 
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granular rock from the same locality, which had been taken for garnet, had a 
density of only 2*800, and was supposed to be chiefly feldspathic in its nature. 
The specific gravity of the greyish hornblende was 3*046. 

A specimen having a density of 3*333 was selected for analysis ; its powder 
did not effervesce with heated nitric acid, which however dissolved from it 
considerable alumina and lime. By the ignition of the rock, its yellowish 
colour was only changed by the appearance of rare points of .blackish-green. 
The analysis gave as follows : — 

Oxygen. 

Silica, 44*85 = 2369 

Alumina, 10*76 = 6*03 

Peroxyd of iron, 3*20 = -96 

Lime, 34-38 *** 9*77 

Magnesia. 5*24 =» 2-09 

Loss by ignition, 110 

99-53 

If we regard the alumina, the peroxyd of iron, and a portion of lime, as form- 
ing a garnet with the formula Si 2 , (al fe) Ca,0 4 , the residual lime and silica, 
with the magnesia, are in the proportions requisite to form a pyroxene, Si 2 , 
(CaMg,)0 3 . In these formulae we have represented silica by SiO, while alO 
and feO correspond to these sesquioxyds with one-third their ordinary equiva- 
lent, thus : A1 2 = 3 alO. We have for the garnet : — 

Oxygen. 

Silica, 22*69 = 11-98 = 2 

Alumina, 10-76? • K . 0Q _ - 

Peroxyd of iron, 3-20 $ " s » o w — i 

Lime, 21-07 6-99 = 1 

57-72 

For the pyroxene there remains : — 

Oxygen. 

Silica, 2216 = 11-71 = 2 

Lime, 13-31 > __ K . Q(y _ . 

Magnesia, : 5-24 J ~~ °*' ~ x 

40-71 

The rock just described will, according to this calculation, consist of garnet 
57.72, and pyroxene 40*71, which, with 1-10 of volatile matter, make up the 
sum of 99-53. 

Felspathic Rocks. 

In the Report for 1854, 1 have described at some length a class of stratified 
felspathic rocks, which form an important part of the Laurentian series, and 
are associated with the calcareous and magnesian deposits of that ancient 
formation. These rocks are essentially composed of felspars of the triclinic 
system, generally associated with pyroxene, which passes into the variety 
hypersthene, and containing as accidental minerals, mica, garnet and ilmenite. 
The felspars, which contain lime and soda, with a small amount of potash, vary 
in composition from bytownite, a variety approaching anorthite, to labrador 
felspar and andesine. These rocks are sometimes coarsely crystalline, at others 
porphyritic, or finely granular, passing into aphanite. The pyroxene is rarely in 
large quantity, and often wanting in a coarsely crystalline variety of the rock, 
which is the labradorite of d'Halloy, while others correspond to his hyperst/icnite, 
the hyperite of some other authors. 
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Various names have been employed to designate the different rocks which 
are essentially composed of felspars with pyroxene or hornblende. When the 

Eyroxene isoithe variety called augite, the rock is known as dolerite; it 
ecomes hyperite when the pyroxene assumes the form of hypersthene, and takes 
the name of euphotide when the felspar, which is then generally compact 
(saussurite), contains the varieties of pyroxene known as smaragdite or diallage. 
In the euphotide of Corsica, according to Rose, the diallage, with the external 
form of pyroxene, has the cleavage of hornblende, constituting the variety uralite. 
In the euphotides of Baste and Veltlin, hornblende is associated with the 
diallage, and predominates over it at the latter locality, often replacing the 
diallage entirely, and {jiving rise to a rock composed of telspar and hornblende, 
which is the composition of what is called diorite or diabase. 

When the elements of these compound rocks become so intimately mingled 
that the mass appears homogenous, the name of aphanite is given to it. This is 
the cornean or corneous rock of Brongniart, so called from its somewhat horny 
aspect. The various rocks which we have just mentioned, are in great part 
altered sedimentary strata, but some of them appear likewise as intrusive masses; 
the greenstones, traps and basalts of geologists, are either diorites or dolerites. 
These explanations will serve to prevent confusion for the future, in speaking of 
these felspathic rocks, which it will be seen pass insensibly into one another. 
Associated with the ophiolites of the Silurian series, we have a very abundant 
rock, consisting of felspar intimately mixed with a silicate having the com- 
position of a hornblende or pyroxene, and forming an aggregate scarcely to 
be distinguished from the finer grained varieties of similar rocks met with in 
the Laurentian series. This felspathic rock, in the Silurian series, is gen- 
erally greenish or greyish-white, and more or less fine grained; occasionally 
however the hornblende is apparent in distinctly cleavable grains, forming a well 
characterized diorite ; but it is more frequently pale in colour, and so dissemin- 
ated as to give to the rock at first sight an almost homogeneous aspect, entitling 
it to the name of aphanite. These rocks weather of an opaque white, which is 
characteristic. 

19. A variety of this diorite was examined from Brompton Lake, in the 
second lot of the sixteenth range of Orford ; its colour is white, with a tinge 
of greenish or yellowish-grey, evidently due to the presence of an amorphous 
disseminated mineral, which becomes yellowish-brown after ignition, while the 
base is rendered white and more opaque, and is seen to consist of grains of 
crystalline felspar, sometimes with very distinctly striated cleavage plains. 
The rock before ignition has a waxy lustre, is sub-translucent, and has a sab- 
conchoidal fracture ; its hardness is 6*0, that of ordinary felspar, and its density 
2-748 — 2*764. Its powder does not effervesce with nitric acid, which appears 
to be without action upon it. Its analysis was effected by fusion with 
carbonate of soda, and the alkalies were determined by decomposing a separate 
portion with carbonate of lime and sal-ammoniac ; the results were as follows : 

I. n. Oxygen. 

Silica, 6360 6340 « .... 3363 

Alumina, 12-70 =- .... 6-93 

Soda, ^ 5 i = owui 

Potash, . 13$ '"*• 2 ™ 

Lime, 7*28 7*50 = 213) 

Magnesia, 3-37 = 1*31 > 4-38 

Protoxyd of iron, 4*23 = -94 ) 

Lobs by ignition,. • »40 

99-68 
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The oxygen ratios of the alkalies and the alumina are very nearly as 1 : 3 ; 
and if we add to these the silica corresponding to 12 equivalents, or in round 
numbers to 24-00 of oxygen, (equal to 43*20 of silica) ; we have the composi- 
tion of albite, in which species the oxygen ratios of the silica, alumina and 
alkalies are as 12 : 3 : 1. There will then remain of the oxygen of the silica, 9*63, 
which is to 4*38, the sum of the oxygen of the lime, magnesia and iron-oxyd, 
very nearly as 9 : 4, the ratio of hornblende ; the rock then consists of 64*0 parts 
of albite, and 35*3 parts of hornblende. 

20. Another specimen of a similar rock from St. Francois (Beauce), was 
rather more coarsely crystalline than the last, and had a pale bluish-green 
colour, from the presence of an imperfectly crystalline hornblende which is 
abundantly disseminated among the grains oi a somewhat translucent cleavable 
felspar. The hornblende turns dark olive-brown by ignition, and the structure 
of the rock is then very evident ; its lustre is feeble and waxy, and its density 
was found to be from 2*708 to 2*725 ; the pulverized rock yields to dilute 
nitric acid, a trace of alumina and a little lime. Its analysis gave me : — 

Oxygen. 

Silica, 6360 «= 3395 

Alumina, 14*20 = 663 

Soda, 609 _ 131) ft 

Potash, 413 — -70$ 1 01 

Lime, 4-37 = 122 

Magnesia, 6*84 = 2*73 

Protoxyd of iron, 1*92 = -43 

Loss by ignition, *70 

100-85 

If we regard the whole of alumina as representing the felspar, we find that 
the oxygen of the alkalies does not equal one-third of that of the sesqui-oxyd ; 
and we must therefore suppose that a portion of lime equal to 0-20 of oxygen, 
enters into the composition of the felspar. We shall then have for the oxygen 
ratios; silica 26-62, alumina 6-63, alkalies (2-01 + 0-20), = 2-21, or 12 : 3 : 1. 
The oxygen of the silica to that of the remaining bases, will then be as 7*43 : 
4*18 ; the hornblende ratio of 9 : 4, requires 3-30, and that of pyroxene 2 : 1, 
demands 3*71 of protoxyd. The slight excess is explained by the fact that 
there is a gain in the analysis, probably due to an error in the determination of the 
magnesia ; besides which a little lime apparently exists in the rock as a carbonate. 
We have then for the felspathic portion of this diorite, 49*68 parts of silica, 
together with the alumina, alkalies, and 0*71 of lime, combined to form 73*81 
parts of a felspar, which has the formula of albite, but is distinguished from 
that of the previous specimen, by the large proportion of potash which it 
contains. 

Euphotide. — Much confusion exists among mineralogical writers as to the 
nature and characters of saussurite, a mineral, which mingled with smaragdite, 
constitutes the rock to which Haiiy applied the name of euphotide. De Saussure 
(senior), who first distinguished under the name of jade, the mineral which 
afterwards received his name, describes it as greenish-white in colour, sufficiently 
hard to scratch quartz, and having a density of 3*310 — 3'31 9 ; while Mohs gives 
3*256 for the specific gravity of -a granular variety from Piedmont, and 3*342 for 
a compact saussurite from the Canton de Vaud. Naumann assigns to the species 
a density of 3*40. 

The earlier analyses of saussurite appear to correspond to impure felspathic 
mixtures ; that examined by Stromeyer has the composition of labradorite, to 
which species the saussurite from the euphotide of Oaern, examined by Delesse, 
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belongs ; it : gave him silica 65*23, alumina 24*24, lime 6*86, soda 4*83, potash 
3*03, oxyd of iron Til, magnesia 1-48, volatile matters 3'05,=99*83. The 
saussurite of Mount Genfevre, (Hautes Alpes), is according to Delesse a crystal- 
line felspar, containing silica 49-73, lime 1146, soda and a little potash 4*28, 
besides 3*75 of .water and carbonic acid ; while that from the euphotide of Le- 
valdens, (Is&re) according to Lory is a cleavable felspar, having the composition 
of andedine. 

These observers have for the most part neglected to record the density of 
the specimens which they have examined, although Delesse remarks that 
the specific gravity of the saussurites is seldom inferior to 2*80. Yon Rath 
has recently described as saussurite, a white mineral which forms with 
hornblende, (uralite) the greenstone of Neurode in Silesia, and possesses the 
hardness, cleavage and crystallization of labradorite, with a density of 2*99. 
His analysis approaches closely to that from Mount Gen^vre, but gives 2*73 per 
cent, of peroxyd of iron, evidently sLowing some admixture* 

The saussurite from the Lizard, in Cornwall, examined by Thompson, has 
a hardness of 7*0, a density of 2*80, and contains 82*0 per cent of silica, besides 
alumina, lime, magnesia, and iron ; it is apparently a petrosilex. 

It is evident that all these felspathic minerals of low specific gravity are 
distinct from the saussurite described by de Saussure, which I imagine to have 
been nothing more than a white massive garnet, like that of Orford. This sub- 
stance agrees in hardness and density with the mineral described by de 
Saussure, and the aggregate of garnet and serpentine from Orford, (17) resembles 
completely some oi the euphotides of Switzerland. The intimate manner in 
which the garnet is mingled with compact felspar and hornblende in the speci- 
mens from St. Francois, (19) will help to explain many of the discordant 
analyses and observations of previous authors. 

The mixture of felspar and diallage which has generally received the name 
of euphotide, is on the contrary closely related to the diorites, such as we have 
described under 19 and 20, and is the granitone of the Tuscan geologists, impro- 
perly confounded by some writers with the sabbro of the Italians, which is a 
diallagic ophiolite, according to Brongniart and d'Halloy. 

Petrosilex or Eurite. — Associated with the serpentines in the region under 
consideration, a peculiar rock is often met with, resembling those just described, 
but distinguished by being more homogeneous, more translucent, and by the 
absence of the opaque white coating on its weathered surfaces. A specimen of 
this rock from the sixth lot of the sixteenth range of Orford was examined. 
It was compact, very tough, and had a scaly conchoidal fracture. Color green- 
ish or greyish-white ; sub-translucent ; lustre waxy, dull. It was apparently 
homogeneous, and had a hardness of 6*0, and a density of 2*£35 — 2*639. Its 
analysis gave : — 

I. n. 

Silica,. 78*40 7710 

Alumina, 11*81 

Soda, 4-42 

Potash, 1-93 

Lime, -84 

Magnesia, *77 

Protoxyd of iron, , fc , -72 

Loss by ignition, -90 

99-79 

This rock differs chemically from those just described, by the large excess of 
silica, and the very small amounts of lime, magnesia and protoxyd of iron, 
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which it contains. It is very similar in composition to the banlite or krablite 
from Iceland, and to some obsidians and pitchstones. It is the compact felspar 
of Hatiy, the petronUxy eurite and adinoU 01 other authors. These rocks in the 

(>resent state of our knowledge, may be considered as intimate mixtures of 
elspar with quartz, although the krablite occurs, according to Von Walterhausen, 
in distinct triclinic crystals. 

Bocks of this composition are not, however, confined to the metamorphic 
portion of the Silurian series. I found at St. Henri, beds of compact felspar 
mterstratified with the unaltered argillaceous shales and bituminous limestones 
of the Quebec group. The greatest mass of this rock observed in the section 
near the falls or the Etchemin river, at St. Henri, is fifty feet in thickness, and 
is divided into layers of from two to twelve inches by films of interposed shale, 
sometimes bright green in color. This is succeeded by a smaller mass of the 
same rock fifteen feet in thickness, the whole interetratified with greenish and 
greyish shales. Thin beds of a like substance are also met with at St. Ansel- 
me, in a similar series. 

The rock is finely granular, sub-conchoidal in fracture, tough, and translu- 
cent on the edges ; in colour is pale greenish- white, sometimes verging upon olive- 
green, and varied by clouds of darker green. The rock is singularly uniform 
in its characters, and has a great resemblance to the petrosilex from Orford, just 
described, but is somewhat less compact and tenacious. Its hardness is 6. 
A specimen trom St. Henri, gave the following results on analysis : — 

Silica, 71-40 

Alumina, 13*60 

Soda, 3*31 

Potash, 2'3T 

Lime, *84 

Magnesia, 2*40 

Protoxyd of iron, 3*24 

Loss on ignition, 2-50 

99-66 

We find in these various felspathic rocks, which are evidently of sediment- 
ary origin, but small amounts of oxyd of iron, varying from less than one, to 
three and four per cent., quantities much less than are found in ordinary 
felspathic or argillaceous sediments of this and other formations. It is well 
known that water dissolves protoxyd of iron when combined with carbonic 
or organic acids, and we have in waters holding dissolved organic matters, 
an agent which is constantly removing this metal from the superficial strata, 
and depositing it again in the forms of ochre and limonite. To a similar 

Srocess we must ascribe the absence of iron from the under-clay of coal 
eds, which, as you have shown, is but the soil of the ancient carboniferous 
vegetation, and from the felspathic rocks now under consideration. This 
metal has been dissolved out from the sediments by action of organic substances, 
and is found accumulated in the clay ironstones of the coal formation, and in 
the highly ferruginous schists of the Quebec group, which often contain beds 
of iron ore. 

The upper part of the Richelieu shales, a little above Cap Rouge, presents 
two remarkaole beds of a homogeneous jasperlike rock, sharply conchoidal in 
fracture, translucent on the edges, and in some parts so hard as to resist steel. 
Its colour varies from dark grass-green to blackish-green. The beds, which 
are six or eight feet in thickness, are traversed by veins as calcareous spar, and 
are interstratified a few feet from each other, with the shales of the region, 
which are contorted, but not at all altered. The same green chert or jasper is 
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met with among the graptolitic shales at St. Henri, near the felspathic beds just 
described, and is also seen among the altered rocks of this group near the 
ophiolites, as at St. Francois (Beauce), and the Owl's Head mountain, itself 
having undergone but very little apparent alteration. It weathers opaque 
white. The density of a specimen from Cap Rouge was 2-640, and from St. 
Henri 2*662. The results of two analyses of the chert from Cap Rouge are 
as follows, I being the lower band, and II the upper band : — 

I. IL 

Silica, 77-50 7330 

Alumina, 8'50 Iron as ) 

Protoxyd of iron, 2-70 peroxyd J 16>3<> 

Lime, » *73 traces 

Magnesia, 2-35 * 3*90 

Soda, 1-38 .... 

Potash, 1-66 

Loss by ignition, 4*40 3*80 

99-20 

This rock is but slightly attacked by acids. On boiling a portion of I, for 
an hour, with a dilute solution of caustic soda, an amount of silica equal to 20*8 
per cent was dissolved, but only 1*2 per cent of alumina ; this would appear 
to indicate the presence of a large amount of silica in ita soluble modification. 
The petrosilex of St. Henri gave to a solution of soda by a similar treatment, 
only 6*1 per cent, of silica, and a few thousandths of alumina. 

You have described a bed of red and green jasper which exists at Rivfere 
Ouelle, in the slates of the Sille*y group, and resembles the rock of Cap Rouge 
just described; it contains veins oicalcedony, and the red colour of certain por- 
tions of it appears to be due to disseminated hematite. Near Sherbrooke there is 
a bed of red jasper, which contains grains of hematite, and passes into a jaspeiy- 
red iron ore. These rocks require a particular study. 

Magnetites and Dolomites. 

The existence of beds of carbonate of magnesia among the Silurian strata 
in the townships of Bolton and Sutton was noticed in the Report for 1847, 
and partial analyses of these rocks have been since given. I have however 
recently made these remarkable masses the subject of a more detailed examina- 
tion, the results of which are here presented. 

1. Associated with the dolomites and steatites of the twelfth lot of the 
sfeventh range of Sutton, there occurs a bed about twelve inches in thickness, 
made up of white crystalline magnesite spar, intermingled with grains of a fel- 
spathic mineral, and scales of bright green talc, which predominates in certain 
planes, and gives to the bed a gnessoid structure coincident with the stratifi- 
cation ; small grains of pyrites are disseminated through the mass. On the 
weathered surfaces, the bright green colour of the rock is obscured by a rusty 
brown hue, due to the oxydation of a portion of carbonate of iron, which is 
combined with the carbonate of magnesia. 

The composition of this rock varies in different layers, not only in the 
amount of insoluble silicious matters, but in the proportions of the two carbon- 
ates. A pure, slightly coloured portion, gave of carbonate of magnesia 83*35, 
carbonate of iron 9*02, insoluble 8-03, = 100*40; the analysis of another frag- 
ment afforded carbonate of magnesia 33*00, carbonate of iron 19*35, alumina 
0*50, insoluble matters 45*90, = 98*70. 
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A small proportion of iron in the last analysis is however derived from 
the disseminated pyrites, which is nickeliferous ; sulphur separates during the 
solution of the mineral in nitric acid, and the liquid then contains a little 
nickel; but when hydrochloric acid is employed as the solvent, the nickel 
is found with the residue. The insoluble portion has a fine pale-green colour, 
and when thoroughly purified from iron, by digestion with' nitric acid, preserved 
its tint after ignition, during which process it lost 5-66 per cent. ; after this 
operation it gave to a boiling solution of nitrate of ammonia a minute trace of 
magnesia. The analysis of a specimen which had been purified by nitric acid and 
ignited, gave (A) silica 50-25, alumina 36*88, magnesia 1*12, oxyds of iron and 
chrome 0*87, alkalies and loss 10-88, = 100-00. 

The analysis of the residue left from the treatment of another portion of the 
rock by hydrochloric acid, gave the result B : — 

B C 

Silica, 43*30 5217 

Alumina, 32*10 38*67 

Magnesia, 5-40 > . .„ . 

Protoxyd of iron, 590 $ L 01 

Oxyd of nickel, -55 

" " chrome, (traces.) 

Soda, 5-00 603 

Potash, 109 1-32 

Soluble matters, 7-50 

100-84 100-00 

The presence of a portion of carbonates in this residue was evident from the 
amounts of magnesia and iron present, as well as from the brown colour which it 
assumed by ignition. The amount of the green chromiferous talc in the residue 
is very small, as is evident from the first analysis ; and if, excluding from the 
second, (B) all but the silica, alumina and alkalies, and a little magnesia and 
oxyd of iron, we compare the calculated result C, with A, we obtain a pretty 
correct idea of the composition of the felspathic matter, which mingled with a 
little talc, and probably with some silicate of alumina, forms the silicious por- 
tion of this magnesite rock. 

2. The magnesite of the seventeenth lot of the ninth range of Bolton, has 
a breadth of many yards, and resembles closely many crystalline limestones, 
being made up of brilliant cleavable grains of ferriferous carbonate of magnesia, 
of a bluish-grey colour, but sometimes nearly white; it contains irregularly 
distributed, a considerable proportion of grains of white hyaline quartz, which 
sometimes forms small irregular veins. Many parts of the rock are marked by 
yellowish-green stains, due to a compound of nickel, which is probably a hydro- 
carbonate allied to the pennite of Hermann, and sometimes forms thin incrust- 
ations in the joints of the rock. The rock, which is strongly coherent, weathers 
superficially reddish-brown, from the oxydation of the carbonate of iron. It 
contains a little oxyd of chrome and a small amount of pyrites. 

The results of two analyses of different portions of the rock are as follows : — 

I. n. 

Carbonate of magnesia, 5913 69*72 

•• " iron, 8-32 10*31 

Insoluble, 32*20 29*90 

99*65 99*93 

This rock, like that of Sutton, contains a variable amount of carbonate 
of iron. Another specimen analysed by Mr. Delesse of Paris, gave him carbonate 
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of magnesia 58*59, carbonate of iron 9*06, quartz 30-12, lime and oxyd of chrome 
traces, water and loss 2*53. 

The insoluble residue from the action of acids upon the Bolton magnetite, 
unlike that from Sutton, consists chiefly of quartz, as is evident from its reactions 
before the blow-pipe. A portion which had been twice digested with nitric acid, 
lost but 0*5 per cent by ignition, and had then a greenish-grey colour ; fused 
with carbonate of soda, it gave 93*6 per cent, of pure silica, and 3*3 per cent, of 
alumina, with a little oxyd of iron and chrome, and traces of lime and magnesia, 
besides 0*8 per cent, of potash and soda. The nickel separated from several 
pounds of the rock was equal to about one-thousandth, and gave no indications 
of cobalt. 

When calcined over a spirit-lamp, with access of air, the specimen II. 
lost 34*20 per cent. ; 59*72 parts of carbonate of magnesia contain 31*28 of car- 
bonic acid, and if to this we add 3*21, the difference between 10*31, the amount 
of carbonate of iron, and 7*10, that of the corresponding peroxyd, we have 34*49, 
which agrees closely with the above determination, and shows that the carbonic 
acid of the magnesite is completely expelled at a red heat. The ignited residue 
expelled ammonia from a boiling solution 6f nitrate of ammonia, which dissolved 
a portion of magnesia equal to 57*03 per cent, of carbonate. 

The calcination of the rock is more easily effected than that of limestone, 
and yields a friable mass of caustic magnesia and oxyd of iron, mixed with 
quartz; as this mixture will contain about 44 per cent, of magnesia, it may, 
as I have elsewhere suggested, be advantageously employed for the preparation 
of magnesian mortars. (Report for 1855, ante p. 422.) The calcined rock at 
once gives up its magnesia to a dilute acid, and may be economically made 
use oi for the manufacture of magnesian salts. The iron is rendered nearly 
insoluble by the calcination, and the action of dilute sulphuric acid, the mineral 
being in excess, vields at once a solution of sulphate of magnesia, contaminated 
only by a little salt of nickel, which may be got rid of by the subsequent addition 
of a small portion of sulphuret of barium. In this way 100 parts of the calcined 
rock may be made to yield about 270 parts of crystallized sulphate of magnesia. 

These crystalline carbonates of magnesia do not effervesce in the cold with 
nitric or hydrochloric acid, and require a prolonged digestion with these acids, 
aided by heat, for their complete solution. Acetic acid however decomposes 
them slowly at the boiling point; in this way two per cent, of carbonate of 
magnesia with a little oxyd of iron, were dissolved after fifteen minutes of ebul- 
lition. A solution of nitrate of ammonia also attacks pulverized magnesite; 
when that from Sutton was boiled for an hour with a solution of this salt, 
about two per cent, of the carbonate were dissolved, together with a notable 

Portion of a protosalt of iron, from the decomposition of the carbonate of iron, 
'he nickeliferous pyrites was not attacked, as was evident from the absence of 
nickel and sulphuric acid from the ammoniacal solution. 

The existence of carbonate of magnesia in the form of rock masses has 
hitherto been but rarely observed ; but it. has probably often been confounded 
with dolomite. I have already described the ophiolite from Roxbury, Vermont, 
which is in large part composed of carbonate of magnesia, and among a collection 
of rocks brought from the gold region of California, by Mr. W. P. Blake of New 
York, I have detected a crystalline ferriferous carbonate of magnesia, mingled 
with quartz and films of emerald-green talc. The specimens resembled closely 
the rock from Bolton, and like it contained nickel and chrome. Carbonate of 
magnesia also occurs in California as a compact porcelain-like rock, free from 
iron and silicious mixtures. 
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The dolomites of the Green Mountains resemble the magnesites in the mode 
of their occurrence, their aspect, and their associations, so much that it is 
only by analysis, or by their density, that it becomes possible to distinguish 
them. They generally contain besides carbonate of iron, traces of chrome 
and small amounts of nickel, which often stains the rock green, like the Bolton' 
magnesite. This is conspicuous in a dark bluish-gray crystalline dolomite from 
the seventh lot of the twelfth concession of Windsor. The niekel is however 
sometimes wanting ; thus a grey, crystalline, yellow-weathering, very ferruginous 
dolomite, which is interstratified with argillite, at the Falls of the Bras, in 
St. Francois (Beauce), gave me no trace of this metal, while a bed of steatite 
near to it, in the same series, is stained with nickel, and filled with crystalline 
grams, which are magnesite, without a trace of lime. 

The magnesian rocks among the unaltered sediments of the Hudson River 
group afford an interesting study, which is as yet far from completed ; but I beg 
leave to mention here a tew facts which I have observed. The dolomites of 
Pointe L6vis, whose distribution you have followed out, are interstratified with 
the pure limestones, sandstones and graptolitic shales of the Quebec division of 
the Hudson River group. Both limestones and dolomites are very irregular 
and interrupted in their distribution, the beds sometimes attaining a considerable 
volume, while at other times they thin out, or appear to be replaced by sand- 
stones. 

The limestones frequently form masses of many feet in thickness, which 
are without any visible marks of stratification, and destitute of organic 
remains. These masses are compact, conchoidal in fracture, sub-translucent, 
and exhibit a banded agatized structure, which leads to the conclusion they 
are chemical deposits from water, in fact veritable travertines. Their colours 
are pearly-grey of different shades, and occasionally pale green ; they weather 
smooth and white. Analysis shows that they are pure carbonate of lime, and 
contain neither silica, iron nor magnesia in appreciable quantities. 

Interstratified with these travertines however, there are beds of fine granular 
opaque limestones, weathering bluish-grey, and holding in abundance remains 
of orthoceratites, trilobites and other fossils, which are replaced by a yellow- 
weathering dolomite. 

The dolomites about to be described, occur both among the travertines and 
the fossiliferous limestones, sometimes in small lenticular masses, or in layers of 
a few lines, interposed in masses of limestone. At other times these layers of 
dolomites are several feet in thickness. They are always granular in texture, 
greyish within, and weathering reddish or yellowish-brown without. Unlike 
the intercalated limestones, which are generally free from mechanical impurities, 
the dolomites almost always contain a mixture of clay or sand, which sometimes 
so far predominates, that the rock is a friable dolomitic sandstone, whose fracture 
occasionally shows brilliant cleavage faces, thickly studded with grains of quartz, 
the carbonate having assumed a crystalline arrangment throughout the mass, as 
in the crystals of the Fontainebleau sandstone. No fossils have been detected 
in these dolomitic beds, which are sometimes traversed by veins of calcareous 
spar. 

When dissolved in hydrochloric acid, the carbonic acid evolved from 
these dolomites has a bituminous odour, and the solution contains a considerable 
amount of iron as a protosalt. Of the following analyses, I is of fine-grained 
dolomite from the Island of Orleans, and H of a specimen from the lime- 
quarries near the church of St. Joseph at Pointe L6vis : — 
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i. ii. 

Carbonate of lime, -. 45*06 53*04 

" magnesia, 31*81 31*96 

" iron, 10-31 5*80 

Insoluble, 13*80 8*80 

100*98 99*60 

The insoluble portion from II was nearly pure quartz ; that from I contain- 
ed a portion of clay. The oxyd of iron from I was mixed with a little man- 
ganese, but neither chrome nor nickel were detected in these dolomites. Small 
masses of pyrites which are found in the rock from Orleans, were likewise 
examined for nickel without success. 

A bed of argillaceous rock from Pointe L6vis, which was compact, earthy 
in fracture, and weathered reddish-yellow to a considerable depth, gave to 
acids about fifty per cent, of soluble matter, corresponding to a ferriferous 
dolomite, like those just described. The insoluble residue was essentially a clay, 
containing about four per cent, of alkalies, of which two-thirds were potash. 

Interstratified with these limestones and dolomites of Pointe L6vis, there are 
found beds of conglomerate of a remarkable character. In addition to sand 
and clay, the dolomites frequently enclose grains and rounded fragments of 
limestone and dolomite, both seemingly derived from the adjacent strata ; so that 
we have beds consisting of pebbles of limestone, often having the characters 
of the travertine, of dolomite, and occasionally of quartz and argillite ; the 
whole cemented by a ferriferous dolomite. At other times the cementing 
material of the conglomerate is a carbonate of lime, with only traces of magnesia 
and oxyd of iron ; portions of the travertine itself sometimes inclose grains of 
quartzose sand. 

ON THE PROBABLE ORIGIN OF DOLOMITES AND MAGNESITES. 

The facts which we have indicated, clearly show that the dolomites just 
described have been precipitated from water, under conditions which brought 
more or less sand ana clay, and sometimes fragments of the adjacent rocks, into 
the basins where this process was going on ; during the intervals of which 
the travertines and fossiliferous limestones were deposited, to the exclusion of 
magnesia. Similar conditions are met with in some limestones of the Niagara 
division, in the eastern basin, where purely calcareous corals, of many species, 
are imbedded in a paste of granular magnesian carbonate of lime, which 
would seem to have been precipitated in the medium where the zoophytes 
grew. A somewhat different process is presented in the replacement by dolo- 
mite, of fossils in the limestone at Pointe L6vis, as well as at many localities in 
the Chazy limestone, where various shells are replaced, and sometimes entirely 
filled, with a crystalline ferriferous dolomite, (Report for 1852, page 174,) the 
surrounding limestone being destitute of magnesia and iron. 

The following considerations may aid us in forming an idea of the origin, 
hitherto so obscure, of magnesian deposits. It is known that those mineral waters 
which hold large quantities of carbonate of lime and magnesia in solution, deposit 
only the lime on exposure to the air, and retain ail the magnesia in solution ; 
hence travertines and tufas, both ancient and modern, contain little or no 
magnesia. The carbonate of this base is soluble to a considerable extent, in 
solutions both of magnesian and alkaline salts, but is deposited when those 
solutions are boiled, or evaporated at low temperatures. Thus the alkaline 
waters of Carlsbad in Bohemia, which contain according to the analysis of 
Berzelius, seventeen parts of carbonate of lime for ten of carbonate of magnesia, 
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deposit great masses of travertine, which is purely calcareous, but if suffered to 
evaporate in open basins, would afterwards yield dolomite or magnesite. 

But besides these waters, which contain an excess of carbonic acid, and a 
larger amount of carbonate of lime than of magnesia, we meet with another 
class of saline mineral waters, which contain very little carbonic acid, and a 
small amount of carbonate of lime, but large portions of carbonate of magnesia. 
The mineral spring of Pullna, according to Struv6, contains in 1000 parts of 
water, 32*72 of solid matters, consisting entirely of sulphates and chlorids of 
magnesium and sodium, with 0*10 of carbonate of lime and 0*83 of carbonate 
of magnesia, and only seven-hundredths of its volume of carbonic acid. Waters 
of this kind appear, from the analyses of Berzelius and Struv6, to be rare in Ger- 
many, but are very numerous in this country. 

The saline waters which in the western basin of Canada, rise from the lower 
limestones of the palaeozoic rocks, have no excess of carbonic acid, and no 
appreciable amounts of earthy carbonates, but contain, besides common salt, 
great quantities of chlorids of magnesium and calcium, the latter in excess ; 
in this respect they differ from sea-water. 

The saline springs rising from the same rocks farther east, are more dilute 
than the last, and contain, proportionably, a much less amount of earthy chlorids, 
that of magnesium always greatly predominating. They contain no excess of 
carbonic acid, but like the Pullna spring, hold in solution large amounts of carbo- 
nate of magnesia, and but very little carbonate of lime. I have elsewhere 
remarked that the substitution of these waters, for the brines which issue 
from the same strata farther west, is to be attributed to the action of the 
alkaline carbonates derived from the argillaceous sediments which occur in 
the Chazy limestone, and make up the great bulk of the Hudson River group. 
We also find in this region, saline springs containing carbonate of soda, and 
another class in which the amount of chlorid of sodium is very small, the car- 
bonate of soda predominating. These springs appear to be derived from the 
argillaceous rocks, and by their admixtures with the brines, to have given rise 
both to the alkaline salines, and to the waters containing carbonate of magnesia. 
(Report for 1853, ante p. 348.) 

The elimination of the greater part of the lime from the saline magnesian 
waters, is explained by the following experiment: a solution was prepared with 
eighty parts of common salt, eight of chlorid of calcium, a portion of crystallized 
hydrochlorate equal to about nine parts of chlorid of magnesium, and 1000 
parts of water. To this liquid, at a temperature of 60° F., there was added a solu- 
tion of carbonate of soda, sufficient to decompose about two-thirds of the earthy 
chlorids ; the v oluminous precipitate which was formed, became dense and granu- 
lar after forty-eight hours, and after some days was separated, washed and 
analysed ; it consisted of carbonate of lime, with 16 per cent of carbonate of 
magnesia. The saline liquid when evaporated at a gentle heat to one-twentieth, 
gave an abundant granular precipitate of the mixed carbonates, in the proportions 
of 16*3 of carbonate of lime to 83*7 of carbonate of magnesia; and the solution 
now contained abundance of magnesian chlorid, but not a trace of lime. On 
adding to this solution of chlorids of sodium and magnesium, diluted to its 
original volume, carbonate of soda enough to decompose about one-half of the 
latter, there is obtained a precipitate of carbonate of magnesia, which becomes 
granular after a few days ; ana the liquid, by evaporation to one-twelfth, at a 
temperature below 212°, deposited a granular precipitate, which, in one 
experiment, corresponded to one and a-half parts of carbonate to 1000, or more 
than one-third of the magnesia in solution. 
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The mingling of alkaline carbonates with sea-water or saline springs of ana- 
logous constitution, effects then a partial separation of the lime from the magne- 
sia, and gives rise to waters having a composition analogous to the POllna 
spring, which by slow evaporation, or by a subsequent addition of carbonate of 
soda, may deposit carbonate of magnesia containing little or no lime. I subjoin 
some results of the analyses of different mineral waters of Canada, which 
serve to illustrate the question. The analyses will be found in detail in pre- 
ceeding Reports; in this table the sum of the solid ingredients, and the 
amounts of the earthy chlorids, and alkaline and earthy carbonates, for 1000 
parts are given ; these waters are for the most part destitute of sulphates. 

A, saline waters containing little or no earthy carbonates. 

B, saline waters containg abundance of earthy carbonates. 

a, neutral. 
J, alkaline. 

C, waters feebly saline, containing alkaline carbonates, borates, and silicates. 



LOCJUJTIB8. 



80LID 
HATTERS 



CHLOB. 
CALCIUM 



CHLOB. 
MAGXB8. 



CABB. 
BODA. 



CABB. 
LIMB. 



CABB. 
MAOVn. 



A, Whitby, . . . 
" Hallowell, . 



46-30 
6800 
36-00 



17-53 

15-90 

9-20 



9-54 

12-90 

9-40 



0-6 



Be, Caledonia, (V.). 

" St. L4on, 

" Caxton, 

" Plantagenet, . . . 
" Ste. Genevieve,. 
" Berthier,. 



14.64 
13-83 
13-65 
1316 
20-99 
9-06 



•28 

•or 

•05 
•13 
•60 
•04 



103 
•66 
•37 
•24 

2-05 
•08 



12 
•35 
•21 
•03 
•01 

06 



•86 
•94 
106 
•89 
•75 
•83 



B6, Varennes, 

" Fitzroy, 

" Caledonia, (I.) 



9-58 
8-34 
7-75 



•32 
•59 
•05 



•35 
•15 
15 



•35 

•78 
•52 



C, Chambly, 

" Nioolet, 

" St. Ours, 

" Jacques Cartier,. 
" Joly, 



213 

1-56 

•63 

•34 

•75 



1-06 

113 

•13 

19 

•23 



•04 



•17 
•07 
•06 



13 
03 
•02 



Waters containing carbonate of soda are very abundant in nature ; we may 
mention the celebrated mineral springs of Vichy, and those of Carlsbad, which 
latter discharge annually, according to the calculation of Gilbert, more than 
thirteen millions of pounds of carbonate of soda, besides sulphates and chlorids 
in still larger amount. The water obtained from the chalk beneath the clays of 
the London basin, by the artesian well in Trafalgar square, contains according 
to the analysis of Messrs. Abel and Rowney, 68*24 grains of solid matters to the 
imperial gallon, of which 18*05 grains are carbonate of soda, the rest being 
chlorids and sulphates of alkalies, with small amounts of phosphates and of 
earthy carbonates. (De la Beche, Geological Observer, p. 693.) This water is 
remarkable for its great proportion of potash salts, equalling 13*67 grains of 
sulphate of potash, and resembles in this respect the alkaline water of St. Oum, 
in which potash constitutes one-fourth of the alkaline bases. (Report for 1852, 
p. 158.) 

The natron lakes of Lower Egypt are basins, fed by springs holding in 
solution common salt and carbonate of soda, and deposit by spontaneous evapor- 
ation large quantities of the latter salt, which under the name of natron, has 
been an article of commerce in Egypt from remote antiquity. The soda lakes of 
central Hungary are similar to those of Egypt, and furnish annually large quan- 
tities of carbonate of soda for consumption. Soda lakes also occur on the shores 
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of the Black Sea, in northern Africa and in Columbia, Lake Van, which is 
situated on the western confines of Persia, has, according to de Chancourtois, an 
area of nearly 800 square miles, and its waters contain in 1000 parts, 22*6 of 
salts, of which 8*6 are carbonate of soda. If similar conditions of soil and of 
climate were met with in Canada, the springs of Chambly and Nieolet. would 
give rise to natron lakes precisely like those of Egypt and Hungary. Rivero 
and Boussingault have described beds of the sesqui-carbonate of soda, called 
trona, which occur in clays of the tertiary period near Lagunilla, in Columbia. 

With such evidence of its distribution in nature, we cannot avoid the con- 
clusion that the reaction between carbonate of soda, and the soluble salts of 
lime and magnesia which the sea contains, must have played an important part 
in the production of sedimentary deposits, and given rise to many of our 
magnesian rocks. In the evaporation of sea-water we observe a phenomenon 
worthy of notice in this connection, which is that the lime which the water 
contains, is all precipitated in the form of gypsum, before the separation of 
common salt, so that the salt lakes of the Crimea and the basin of the Caspian, 
which are saturated with the chlorids of sodium and magnesium, contain no 
lime salts, but are true bitterns. This explains the frequent association of 
beds of gypsum with the rock-salt of ancient basins/ When the mother 
liquors from sea-water are still further evaporated, sulphate of magnesia 
separates, and finally a double chlorid of potassium and magnesium, both of 
which salts occur n&tive in the solid state. 

The analyses of Deville and myself, among others, have shown that a great 
many river-waters contain small portions of carbonate of soda, which, together 
with the more strongly alkaline waters, must in the course of ages have diminished 
the quantity of lime salts in the sea- water, separating this oase in the form of 
carbonate, to be precipitated as such, or secreted by animals, and we find that at 
the present day, magnesia greatly predominates over the lime in the ocean. 100 
parts of the salts from the German Ocean contain 11-04 parts of chlorid of 
magnesium, and 5*15 of sulphate of magnesia, with only 4*72 of sulphate of 
lime, while in the waters which impregnate the palaeozoic limestones, the salts 
of lime predominate over those of magnesia. Are we to look upon these waters 
as representing the composition of the sea at the time when these ancient strata 
were deposited, or suppose their composition to have been modified by sub- 
sequent reactions between the carbonate of lime and the magnesian salts ? This 
is a question which I propose very soon to investigate. 

Metals of Magnesian Rocks. 

The various magnesian rocks which we have described from the Green 
Mountains, are distinguished by the presence of considerable amounts of pro- 
toxyd of iron, and smaller portions of the rarer metals, chrome, titanium, nickel, 
and more rarely cobalt. Chrome and nickel, as we have seen, characterize the 
magnesites and dolomites, as well as the serpentines, talcs, dolomites, and 
diallages of the Eastern Townships. These two metals seem to be very gene- 
rally present in the ophiolites of the Green Mountain range. I have found them 
in those of Roxbury, Vermont, New Haven, Connecticut, and Hoboken, New 
Jersey, as well as in an ophiolite and a magnesite from California, and in 
specimens of serpentine from Cornwall,* from Banffshire in Scotland, and the 

* The ophiolites of Cornwall occur, according to De la Beche, among rocks of Devonian age. I hare 
examined a clouded, reddish-brown and greenish serpentine, containing small grains of diallage, and 
said to be from the Lizard Point. Tt gay* on analysis :•— 
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Vosges in France. Chromic iron, in fact, is peculiarly characteristic of serpeo- 
tine rocks, in North America, the Shetland Isles, Norway, and in the department 
of the Var in France. Both nickel and chrome have besides been round by 
Hermann in the pyrosclerite of Pennsylvania, and by Brush in antigorite, a 
slaty serpentine from Piedmont, and williamsite, a serpentine from Pennsylvania. 
The talcs and chrysolites of many foreign localities have also afforded small quan- 
tities of nickel to Stromeyer and others. Oxyd of cerium has been found in a 
serpentine by Lychnell, and vanadium by Ficinus in that of Zoblitz in Saxony, 
and in the bronzite of Genoa, by Schafh&utl. 

The almost constant presence of these metals in magnesian rocks acquires 
a new significance when we consider, in connection with the view which I have 
advanced of the origin of these rocks, that nickel and cobalt have been found 
with titanium and glucina, in the ochreous deposit from the mineral spring of 
Neyrac, and in the water of this and several other chalybeates, and that nickel 
and cobalt, with chrome, have also been detected in the deposit from the 
alkaline waters of Carlsbad. Muller moreover found in a hydrated peroxyd of 
iron (limonite from Wurtemburg, small portions both of chrome and vanadium. 

I have already noticed the presence of titanium in the Lower Silurian 
rocks, in some ot the unaltered red ferruginous slates; as titanic iron or 
ilmenite in a serpentine from Beauce, and in the chloritic iron-schists, where it 
is also occasionally found in the forms of sphene and rutile. The analysis of an 
impure limestone, which contains at the same time magnesia, iron, manganese, 
titanium, chrome, and nickel, is therefore not without interest in this connection. 

This remarkable rock occurs interstratified with the red and green shales, and 
sandstones of Granby, which appear to belong to the upper portion of the Hudson 
River group. The rocks are here disturbed, and upon the confines of the meta- 
morphic region. The green sandstones, according to your description, (Report 
for 1847, p. 25,) are sometimes calcareous, and hold scales of chlorite, mica, 
and graphite ; they frequently weather black from the presence of manganese. 
Other beds of these sandstones are red ; they are sometimes conglomerate, and 
hold small pebbles of quartz and felspar, having the characters of an arkose. 
The red shales exhibit in one place a layer of titaniferous jaspery red iron ore ; 
the green slates are chloritic, and associated with others greyish in colour, 
and with thin layers of a carbonacdbus shale. 

Among these shales you have described two beds of chloritic calcareous rock, 
of one foot and two feet in thickness; they weather to some depth of a chocolate 
brown, but have within, a dull greyish-green colour, and an earthy aspect. When 
moistened, the rock is seen to consist of a pale green base, in which are imbed- 
ded darker green scales of chlorite. 

Silica, 40-40 

Magnesia by difference,. 37*43 

Protoxyd of iron and chrome, 7-47 

Oxyd of nickel, -15 

Alumina, -65 

Loss on ignition, 13*90 

100-00 

I hare examined specimens of the following serpentines without detecting the presence of nickel :— 

1. Pale greenish-yellow granular serpentine, from Easton, Pennsylvania, density 2-501. 

2. Pine wax-yellow translucent serpentine, from Montville, New Jersey ; it contains veins of beautiful 
yellowish-white chrysotile, which has a density of 2-435. 

3. Pale olive-green serpentine, from Phillipstown, New York ; contains no trace of chrome. 

4. Pale-green serpentine from Modum, Norway, with ilmenite and magnetite ; contains no chrome. 

5. Yellowish-green serpentine, from Newburyport, Massachusetts ; density 2*551 ; probably of Devo- 
nian age. — Jm. Jour. Science^ (II.) vol. xviii., p. 198. 
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In the Report already cited, it has been said that this rock yields 30 per 
cent, of carbonate of lime, besides portions of magnesia, iron, chrome, and 
manganese. I have since submitted it to a farther examination. The rock in 

Kwder, effervesces strongly with acetic acid, and a little hydrochloric acid having 
en added towards the close of the operation, there were dissolved, carbonate 
of lime 30*08, magnesia, calculated as carbonate, 3*68, oxyd of iron and alumina 
6*45, oxyd of manganese 0*58= 39*76. The residue contained no lime, but the 
presence of chrome in it was again verified, and 0*15 per cent, of nickel were 
also found, besides a large amount of titanic acid, amounting in two deter- 
minations to 5*3 and 6*2 per cent. The analysis was effected by fusion with 
carbonate of soda, and gave for 100 parts of the residue insoluble in acetic 
acid: — 

Silica, 53-20 

Alumina, 7*90 

Protoxjd of iron,.. ' 15*75 

Magnesia, 8-79 

Titanic acid, 6*30 

Oxyd of nickel, '. '15 

Oxyds of chrome, manganese, and loss, 2-45 

Soda and potash, -66 

Loss on ignition,. 4*80 

10000 

Serpentine of Syracuse, New York* 

There exists in the State of New York, a remarkable case of local metamor- 
phism of the Onondaga salt group of the Upper Silurian rocks, which has 
resulted in the production of an ophiolite. As this group is largely developed 
in Western Canada, and as the case has much interest in relation to the theory 
of metamorphism, I propose to give here a short notice of the rocks of the form- 
ation, and of the results of my examination of the ophiolite. 

The lithological characters of the Onondaga salt group are as follows : — 
Reposing upon a curious concretionary limestone which belongs to the Niagara 
division, there is a series of very ferruginous shales, succeeded by others red and 
green in colour, which are calcareous. These are overlaid by the so-called 
gypseous marls, which include great masses of gypsum, arranged in layers, 
together with beds of cellular tufaceous limestone, and of a compact argilla- 
ceous dolomite, which is used for the fabrication of a hydraulic cement, and 
contains according to the analyses of Dr. Beck, from 30 to 38 per cent, of carbo- 
nate of magnesia, with from 10 to 20 per cent of silica, and portions of alumina 
and oxyd of iron. Similar cement beds occur in the same formation in Western 
Canada, at Paris, and in Oneida, and yield as much as 40 per cent, of magne- 
sian carbonate. 

The marls of this series are filled with those well known hopper-shaped 
cavities r supposed to have been left by the solution of crystals of common 
salt, with which the waters issuing from these strata are strongly impregnated. 
Overlying these gypsiferous marls, is a limestone marked by curious needle- 
shaped cavities, which Mr. Vanux^m, to whom we owe this description, ascribes 
to the crystallization of sulphate of magnesia during the deposition of the rock. 
He remarks that we find in the succession of the gypsum and other salts in this 
formation, the evidences of conditions similar to those presented during the slow 
evaporation of sea-water. 

At Syracuse, the strata between two beds of the porous limestones just 
described, are very much altered;- the shales are rendered harder, and some 
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portion of the calcareous rocks have become crystalline, and are filled with 
crystals of celestine and calcite, while other beds are converted into a calcar- 
eous ophiolite, a specimen of which I have examined. It agrees closely with 
the description given by Vanuxem, being an aggregate of grains and rounded 
masses ot serpentine of various sizes, imbedded in a greenish-gray calcareous 
base. The colours of the serpentine vary from blackish-green to greenish- 
white ; it is often translucent, and takes a high polish. Small portions of bronze- 
coloured diallage are disseminated in the ophiolite. Mr. Vanuxem has also 
observed among these rocks, the existence of mica, in aggregates having the 
characters of granite, and others in which hornblende replaces the mica, and 
which he compares to syenite. 

I found a portion of this ophiolite in powder, to be readily attacked by acetic 
acid, which dissolved a large amount of carbonate of lime, besides a little 
magnesia, and traces of alumina and iron. This proximate analysis gave : car- 
bonate of lime 34*43, carbonate of magnesia 2*73, serpentine, insoluble in acetic 
acid, 62 # 50, iron and alumina 0*34= 100-00. The analysis of the serpentine 
gave me : — 

Silica, 40-67 

Magnesia, 3261 

Protoxyd of iron, 812 

Alumina, 5*13 

Water, 12-77 

99-30 

No traces of nickel or chrome were detected. A rounded fragment of green- 
ish fine grained limestone, which was imbedded in this ophiolite, was found to be 
nearly pure carbonate of lime. 

Mr. Vanuxem remarks of these metamorphic rocks of Syracuse, that we 
have here no evidence of igneous action, or of the intervention of a dry heat, 
which he supposes however to be often concerned in alterations of this kind ; 
he suggests that water, aided by heat to produce the solution of the elements 
present, might give rise to the results there observed. (Report on the Geokgy 
of the 3rd District of New York, pages 108 — 110.) 

ON THE METAMORPHISM OF SEDIMENTARY ROCKS. 

The fact that sedimentary strata of different ages, may under certain cir- 
cumstances, assume the characters which were formerly attributed to the 
primary rocks, having been once established, geologists sought to explain 
this alteration by the influence of heat, communicated through the medium 
of intrusive rocks, which was supposed to have produced a partial fusion 
and crystallization of the sediments. Bou6, Silliman, Lyell and others, who 
have written upon this subject, conceive that for these changes a temperature of 
ignition has been required, aided probably by the presence of water, or aqueous 
vapour. But the presence of unoxydized carbon, as graphite, in various meta- 
morphic rocks, which would oblige us to admit that this element had been sub- 
mitted to a red heat in contact with water, with carbonates, and with oxyd 
of iron, leads us to reject this view as untenable. Graphite, like the other forms 
of carbon, is oxydized under all these conditions. The slight alterations suffered 
by many of the sediments in metamorphic regions, furnish us with other 
reasons for rejecting the idea of metamorphism at a very elevated temperature. 

It is besides to be remarked that the igneous rocks, which are supposed 
by this hypothesis to be the source of heat, are often wanting in metamorphic 
regions, while on the other hand, their presence, although sometimes accomp- 



171 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



aided with a considerable extent of alteration, is frequently almost without effect 
on the adjacent strata. Numerous facts seem to show that the heat of igneous 
rocks extends to but very short distances in the non-conducting masses of 
sedimentary rocks. 

These considerations, not less than the difficulty of conceiving an agency 
capable of heating to ignition immense masses of strata over large areas, 
lead us to reject alike the idea of an intense heat, or the proximity of igneous 
rocks, as the efficient cause of metamorphism. We are led to seek for an agent, 
which under conditions of temperature easily attainable, shall suffice for the 
production of these chemical changes which are required for the alteration of the 
sedimentary rocks. Such an agent we have in solutions of alkaline carbonates, 
which at a temperature of 212° F., lose a portion of their carbonic acid,* 
and acquire the power of dissolving silica, even in the form of quartz, forming 
with it a soluble alkaline silicate. 

Kuhlmann, in his investigations of the soluble silicates, observed that 
carbonate of lime removes all the silica from a boiling solution of silicate of 
soda, forming an insoluble silicate of lime. Having moreover detected traces 
of alkalies in a great many natural silicates, other than those into whose 
composition these elements are supposed to enter, he suggested that alkaline 
silicates may have played an important part in the formation of these minerals.t 
Pursuing this idea, I have found that the carbonates of magnesia and protoxyd 
of iron possess a similar power of decomposing the soluble alkaline silicates, and 
that by boiling for some time with a solution of carbonate of soda, mixtures of 
these carbonates with silica, they were changed into silicates, which retained 
small portions of the alkali. This reaction takes place readily at 212° F. 
with ignited soluble silica, and although more slowly, even with pulverized 

3uartz. The silicate of soda at first formed, is converted into carbonate by double 
^composition, and is then free to dissolve a new portion of silica. 

Recurring now to those sedimentary rocks which consist of carbonates of 
protoxyd bases, intermingled with silica, we have only to suppose them saturated 
with a solution of carbonate of soda, such as the water which impregnates 
the palaeozoic schists of Canada, or the chalk of the London basin, and exposed 
to a heat of 212° F., and we have all the conditions required for the production 
of silicates of lime, magnesia and iron. The small portion of carbonate of soda 
acts as an intermedium between the silica and the bases, while at the same 
time the agency of the disengaged carbonic acid, in dissolving the carbonates, 
and bringing them in contact with the newly-formed alkaline silicate, is not to 
be overlooked. The presence of alumina in these sediments would furnish 
the element necessary for the production of garnet, epidote and chlorite. 

Buc while some of these changes may take place at 212° F., it is probable 
that other phenomena of metamorphism may require a somewhat more elevated 
temperature. De Senarmont has shown that sulphate of baryta is dissolved 
when heated to 480° F., in a sealed tube, with a solution of bicarbonate of 
soda, and crystallizes unchanged on cooling $ It is probably by a similar process 
that felspathic and micaceous silicates have been crystallized during the meta- 
morphism of sediments, often without obliterating the accompanying fossils. 

A similar process must have given rise to the crystals of chiastolite, stauro- 
tide, and garnet, in the argillites and mica slates. That the silicate of magnesia 
has also been in solution, is evident from the veins of chrysotile and other 

* Jacquelain, Ann. de Chimie et de Physique, 3me sene, tome xxxii, p. 211. 
f Comptes Rendu* de PAcadimie dee Sciences, tome xli., p. 1029. 

| Experiences sur la formation dee mvUraux par la voie humide, etc., Ann. de Chimie et de Physique, 
3me se'rie, tome xxxii., p. 129. 
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varieties of serpentine which occur in the ophiolites. The layer of pure massive 
serpentine (retinalite,) with picrolite, which yon have observed at Grenville, 
lining the walls of a trap dyke, in a calcareous ophiolite, is also a case in point. 
(Report for 1845, page 85.) Apparent evidences of a concretionary arrangement 
are sometimes met with in ophiolites, but the general resemblance between their 
structure, and that of the magnesites and dolomites which we have described, 
is obvious. 

When the amount of alkaline salt is small, and the volume of sediment large, 
the process of metamorphism may find a limit in the fixation of the alkali, 
by the silicates which are formed. Apart from the small portions of it which 
thus enter into the silicates of magnesia and lime, it may perhaps combine 
with aluminous silicates to form felspathic and micaceous minerals ; thus it will 
happen that portions of the strata, in regions of altered rocks, are sometimes 
found to have escaped the metamorphic process. This consideration enables 
us to understand why, in some cases, the influence of a mass of igneous rock has 
altered sedimentary strata to a considerable distance, these having contained the 
alkaline salt necessary to give solubility to the elements present, while those 
rocks in which the alkali was absent, have escaped change. The presence of 
soluble salts of lime or magnesia in a sediment, by neutralizing the alkali 
which might be infiltrated from other strata, would also prevent metamorphism 

It now remains for us to inquire for the sources of the heat required to 
produce these changes. Local alterations are often caused by the injection of 
igneous rocks, and probably by thermal waters, which sometimes have a tempe- 
rature of 212° at the surfaces, and doubtless surpass that degree at small depths. 
By such an agency we may explain the production of the ophiolites of Syracuse, 
and of similar localities in Europe, where we find masses of these magnesian 
silicates, often with gypsum and sea-salt, in rocks even of the tertiary period. 
But the alteration of the strata over wide areas, which are often free from 
igneous rocks, I conceive to be due to the heat of the earth's crust, which, 
as is well known, increases regularly as we descend, so that at a depth of 
10,000 feet, it is calculated that the temperature must be equal to that of boiling 
water, and at 20,000 feet, to nearly 400° F. 

It follows then from what we have said, that rocks covered by 10,000 feet 
or more of sediment, and permeated by alkaline waters, are in the conditions 
required for their alteration, and that elevation and denudation would exhibit 
these lower strata to us in the state of metamorphic crystalline rocks. 

LAUBENTIAN ROCKS. 

Ophiolites. — The crystalline limestones and dolomites of this formation are 
occasionally associated with serpentine, which is sometimes disseminated in 
grains through them, or more rarely forms beds, in which the magnesian silicate 
greatly predominates. In the analyses given at page 366, we have seen that 
the dolomites of this series, unlike those of the Silurian rocks, contain very little 
oxyd of iron ; and the same thing is true of the ophiolites. Hence the serpentines 
of the Laurentian series are paler in colour, ana have a less specific gravity than 
those which we have already described. My examinations oi them have not yet 
enabled me to detect the presence of either nickel or chrome, which characterize 
the magnesian rocks of so many other regions. The serpentines about to be des- 
cribed are more tender than those of the Green Mountains, and from their brit- 
tleness and pale colours, are less fitted for the purposes of decoration; they 
also contain a larger amount of water, which may m part be hygroscopic. 
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The ophiolites of this series occasionally enclose small portions of mica and 
pyrites, and the calcareous ones sometimes contain sphene, and small crystals 
of phosphate of lime. 

1. A calcareous ophiolite from Burgess, discovered by Dr. Wilson, is made 
up of a pale olive-green serpentine, somewhat crystalline in its texture, inter- 
mingled with a little magnesian carbonate of lime, which is sometimes white, 
and at other times reddish m colour. The rock contains besides, some crystals 
of a greenish-white mica, and disseminated pulverulent hematite, giving a red 
colour to portions of the mass. When reduced to powder, it gave to boiling 
acetic acid, 6*28 p. c. of carbonate of lime, and 3'27 p. c. of carbonate of 
magnesia. The insoluble residue lost by ignition 14*5 per cent., and then gave 
to a boiling solution of nitrate of ammonia, an amount of magnesia equal to 0*67 
per cent, of carbonate, making a total of 3*94 p. c. of carbonate of magnesia. 
The pulverized rock, ignited without previous digestion in acetic acid, and boiled 
for a long time with nitrate of ammonia, yielded 5*90 per cent, of carbonate of 
lime and 3*84 of carbonate of magnesia, numbers agreeing with the preceding, 
while by the same process the unignited mineral gave 6*30 of carbonate of lime, 
and a large amount of magnesia. 

The residue from the action of acetic acid, including however 0-67 per cent, 
of carbonate of magnesia, gave by analysis : — 

Silica, 4210 

Magnesia, 38*94 

Protoxyd of iron, 3*69 

Loss by ignition, 14-60 

99-23 

2. A dull reddish-brown ophiolite, from the same locality as the last, 
likewise contained a small amount of disseminated carbonates, which were 
completely removed by acetic acid. Thus purified, the matter gave on analysis: — 

Silica, 39-80 

Magnesia (by difference), 38*40 

Protoxyd of iron, 7*92 

Loss by ignition, 13*80 

10000 

The dark colour and opacity of this rock seem to be due to the presence of 
disseminated peroxyd of iron, to which some foreign ophiolites appear to owe 
their red colours. 

3. A pale greenish-grey ophiolite, nearly opaque, soft, and earthy in its 
aspect, occurs at the Calumet Island, on the Ottawa, and being sought after 
by the Indians, who fashion the stone into calumets or pipes, has given the 
name to the Island. It contains no lime, but after ignition, yields a trace of 
magnesia to a solution of nitrate of ammonia. Its analysis showed a mixture of 
an argillaceous matter ; it gave : — 

Silica, , 37*50 

Magnesia, 37*58 

Alumina and oxyd of iron, 9*00 

Loss by ignition, 15*00 

99-08 

4. A white lamellar dolomite from Grenville, which held abundance of 
honey-yellow grains of serpentine, was examined. Small fragments of the rock 



275 



Digitized by 



Google 



20 Victoria. (Appendix, No. 52.) A. 1857. 



were digested with cold dilute nitric acid, and the carbonates being slowly 
dissolved, the grains of serpentine were liberated, and were found to be only 
slightly attacked upon their surfaces, which were rendered dull and opaque. 
The larger grains, some of which were one-tenth of an inch in diameter, 
were selected for analysis, and gave as follows : — 

Silica, 4410 

Magnesia, 40*05 

Oxyd of iron and alumina, 1*15 

Loss by ignition, 14*70 

10000 

The serpentine makes up about one-fifth of the rock. The portion soluble 
in nitric acid, consisted of carbonate of lime 55*13, carbonate of magnesia 44*87, 
being a pure dolomite. 

5. In this connection I will cite from my Report of 1850, three analyses 
of serpentines from the Laurentian rocks. I and II are specimens of the 
retinalite of Thompson, which occurs at Grenville, disseminated in a white 
crystalline limestone. This serpentine has a hardness of 3*5, and a density of 
2*476 — 2*525 ; lustre resinous, shining ; fracture conchoidal, without any traces 
of crystallization ; translucent ; colour honey-yellow, passing into oil-green and 
olive-green. Ill is a serpentine closely resembling the last, from a similar rock 
at the Grand Calumet Island ; it has a density of 2*362 — 2*381, and a pale wax- 
yellow colour. 

i. n. ra. 

Silica, 39-34 4010 41-20 

Magnesia, 4302 41-65 43.52 

Peroxyd of iron, 1-80 1*90 -80 

Soda, (traces) -90 .... 

Water, 1509 1500 16-40 

99-25 99-55 100*92 

These serpentines, like the others from the same rocks already described, 
contain less oxyd of iron and a larger proportion of water than ordinary 
serpentine, approaching in composition to marmolite and deweylite. 

RemseUierite. — This mineral was first described and named by Dr. Emmons 
of the New York Geological Survey. It occurs, according to him, in beds or 
large masses among the Laurentian rocks of northern New York, and you have 
detected it forming a bed in the crystalline limestones of the same formation, 
on the thirteenth lot of the fifth range of Grenville, (ante, page 44.) Its structure 
is coarsely granular, the mass being apparently composed of cieavable crystalline 
grains, strongly coherent. Hardness, 2*5 — 3*0 ; density of masses containing a 
small amount of intermixed carbonate of lime, 2'757. (2 # 87, Emmons.) Colour 
greenish-white to pale seagreen ; translucent ; lustre vitreous, shining on the 
cleavage surfaces, elsewhere waxy ; sectile ; the powdered mineral is unctuous, 
like steatite. 

The rock contains a little carbonate of lime disseminated among the grains, 
but is a hydrated silicate of magnesia ; the analysis of carefully selected portions 
gave me : — 

Silica, 61-60 

Magnesia, '. 31-06 

Proioxyd of iron, I' 53 

Water, '..',/, 5-60 

99-79 
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No traces of lime, nickel nor manganese, were detected. The pulverized 
mineral loses no appreciable weight at 300° F., and by long continued ignition 
over a spirit-lamp, only 3*80 per cent., but by a white heat the loss is equal to 
5*55 or 5*60 per cent. The renssellaerite is attacked and partially decomposed 
by boiling concentrated sulphuric acid ; a portion thus treated, yielded to the 
acid 3-89 per cent, of magnesia. In this respect it differs from talc, and 
resembles an agalmatolite from China, examined Dy Wackenroder. 

Cavities in the massive renssellaerite of Grenville are lined with crystals of 
the mineral, resembling exactly those occurring in similar conditions in Canton, 
New York, which are described by Dr. Beck as having the form and cleavage 
of pyroxene. Crystals from the latter locality, for which I am indebted to the 
kindness of Dr. Emmons, gave me by analysis, results identical with those obtain- 
ed with the massive mineral of Grenville, viz.: silica 61*10, magnesia 31*63, 
protoxyd of iron 1*62, water 5*60 = 100*05. The crystals were from one- 
twentieth to one-tenth of an inch in length, translucent and pearl-grey in 
colour ; they afforded no trace of lime. 

Dr. Beck, in his analysis of renssellaerite, obtained: silica 59*75, magnesia 
32*90, peroxyd of iron 3*40, lime 1*00, and water 2*85. The lime, and the 
large quantity of iron however show his specimen to have been impure, and his 
estimation of the water is probably inexact. 

Renssellaerite appears then to be identical in composition with pure talc, 
from which it differs m crystalline form and in its relations with acids. Dr. 
Beck regards it as an altered pyroxene, but I see no reason, apart from its 
crystallization, for such a view, and am inclined to regard renssellaerite and 
talc as dimorphous conditions of the same silicate of magnesia. 

A bed or rock having the characters of renssellaerite, and holding silvery 
mica and scales of graphite, occurs with the crystalline limestones in Rawdon, 
and a crystalline columnar variety, of what appears to be the same species, is 
found on Charleston Lake, in Lansdowne. Renssellaerite seems to replace in 
this formation, the talcs and steatites which are so abundant among the magnesian 
rocks of the metamorphic Silurian strata. 

A yellowish-white earthy mineral is found filling fissures in the renssellaerite 
of Grenville. It is very soft and sectile ; polishes under the nail, acquiring 
a waxy lustre, and adheres strongly to the tongue. Some portions of the mass 
contain disseminated scales of silvery mica. The mineral in powder is decompos- 
ed by boiling sulphuric acid, like serpentine, which it resembles in compo- 
sition. It gave : — 

Silica, 46-66 

Magnesia (by difference), 3805 

Protoxyd of iron, : 1-33 

Loss by ignition, 13*96 

10000 

It is related by its physical characters to meerschaum or aphrodite, but 
contains less silica than these minerals. 

IGNEOUS ROCKS. 

I have now to present the results obtained in the examination of some of 
the trappean rocks of the District of Montreal. Among the great variety of 
intrusive rocks which penetrate the Silurian strata of this vicinity, there is a 
class known as white traps, which I have made the subject of a chemical and 
mineralogical investigation, and found to offer some interesting varieties. 
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1. A peculiar porphyritic trap from the Richelieu shales, near Chambly, 
is remarkable for the beautiful crystals of felspar which it contains. The base 
of the rock is of a pale fawn colour, and seems at first sight to be micaceous, 
but on closer examination it is seen to be made up entirely of lamellae of 
felspar. Minute portions of pyrites, and grains of magnetic iron ore, are rarely 
met with, and small scales of what appears to be a dark-green decomposing 
mica, are very sparsely disseminated. The crystals of felspar, which are abundant, 
are sometimes an inch in length, and one-fourth of an inch in thickness, and are 
more or less modified, and terminated at both ends. The crystals are easily 
detached from the rock, and are yellowish and opaque on the exterior ; but the 
interior portions of the larger ones are translucent and vitreous. The analysis of 
selected crystals gave me : — 

Silica, 6615 

Alumina, 1975 

Lime, -95 

Potash, 7-53 

Soda, 519 

Loss by ignition, -55 

10012 

The paste carefully freed from the crystals, lost by ignition 2*10 per cent. 
When treated with nitric acid, it effervesced slightly, evolving carbonic acid 
and red fumes, from the oxydation of the pyrites, and the decomposition of car- 
bonates, and gave : carbonate of lime 1*70 per cent., carbonate of magnesia 0*98, 
and peroxyd of iron, nearly pure, 2*12 per cent. The residue from the action 
of nitric acid, dried at 300° F., gave by analysis as follows : — 

Silica, 67-60 

Alumina, 18*30 

Peroxyd of iron, 1*40 

Lime, *45 

Potash, 510 

Soda, 5*85 

Loss by ignition, *25 

08*95 

It will be seen that the crystals have the composition of orthoclase, and 
the paste, apart from the matter soluble in nitric acid, differs but very little from 
the crystals ; it seems in fact a lamellar orthoclase, but contains a little more 
silica and less alkali than the crystals. The predominance of soda in the paste 
is also to be remarked. Delesse has observed as a general rule, that in those 
felspar porphyries which are without quartz, the paste, although differing but 
slightly from the crystals, contain a little more silica and less alkali than the 
felspar itself, (ante p. 382.) 

2. The white traps of the Island of Montreal are more recent than the other 
igneous rocks, since they cut not only the limestones and shales, but the dolerites 
and melaphyres which penetrate these last. The first variety to be noticed is 
from a dyke near McGill College ; it is a rock having the hardness of felspar, 
and a density of 2*617 — 2-632 ; colour white, passing into bluish and grejrish- 
white ; lustre, feeble, shining ; translucent on the edges ; fracture sub-conchoidal, 
uneven ; texture, compact or fine granular ; sonorous. Before the blow-pipe, it 
fuses with intumescence, into a white enamel with black points. The rock is 
divided by joints into irregular fragments, whose surfaces are often coated with 
thin bladed crystals of a mineral, frequently arranged in a radiated form, and 
somewhat resembling tremolite in aspect ; from its blowpipe characters however, 
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it appears to be aluminous, and is probably a zeolite. Iron pyrites in small 
brilliant cubic crystals, often highly modified, is disseminated throughout the rock. 
Examination showed that this rock was heterogeneous in its nature, and 
contained besides a felspar, portions of carbonates, and a silicate readily 
decomposable by acids. Its powder is attacked slightly even by acetic acia. 
A portion of the finely pulverized and sifted trap, was digested at a gentle heat 
with nitric acid of specific gravity, 1*25, until the red fumes from the oxydation 
of the pyrites had ceased. The liquid was then removed by filtration, and the 
residue boiled with a solution of carbonate of soda, which dissolved a portion of 
silica. The contents of the acid solution were also carefully analyzed, and the 
following results obtained for the soluble matters of 100 parts of the rock : — 

Silica, 1-43 

Alumina, 2*43 

Lime, '60 

Potash, -40 

Soda, -98 

Red oxyd of manganese, 1*31 

Peroxyd of iron, 2-40 

The amount of lime dissolved by acetic acid is equal to 0'45 per cent., or 0*80 
per cent, of carbonate ; the remaining 0-15 are probably present as a silicate. 
Acetic acid dissolves moreover, 1*5 per cent, of alumina and oxyd of iron, 
probably derived from a carbonate of iron, but a great part of this metal exists as 
sulphuret, in which state of combination the manganese also probably occurs. 
The whole of the manganese present is soluble in nitric acid, and while the white 

Sortions of the rock afford no trace of it before the blow-pipe, some minute 
ark-coloured grains were found to give an intense manganese re-action. Further 
examinations are however required to determine whether the manganese exists 
in the rock as a carbonate or sulphuret. 

The white insoluble matter which had been treated with nitric acid and 
carbonate of soda, and dried at 300° F., was free, from iron and manganese, and 
gave on analysis : — 

Silica, 63-25 

Alumina, 22*12 

Potash, 5-92 

Soda, 6*29 

Lime, -56 

Loss on ignition, *93 

99-07 

Another determination of the alkalies, upon a portion of the rock which had 
not been submitted to the action of acid, gave potash 5*40, soda 6*49. 

3. A specimen of a white trap from a dyke near the last, and scarcely 
distinguishable from it in appearance, gave to nitric acid, for 100 parts of the 
rock : — 

Alumina and peroxyd of iron, 2-84 

Bed oxyd of manganese, "87 

Potash, *25 

Soda, -21 

Carbonate of lime, 333 

The insoluble residue from the acid in this case, was not treated with a 
solution of carbonate of soda, but after drying in a water-bath, was submitted 
to analysis. It gave : — 

Silica, 62-90 

Alumina, 23-10 
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Potash, 2-43 

Soda, 8-69 

Lime, • '45 

Loss by ignition, 1*40 

98-97 

Another determination of the alkalies gave 2*28 of potash, and 7*95 of soda. 

4. Another white trap from Lachine was similar in appearance to the pre- 
ceding, but somewhat earthy in its aspect, and had an argillaceous odour. It 
contains disseminated pyrites, and occasionally, fissured crystals of a glassy 
felspar. The rock freed from these crystals, and reduced to powder, effervesces 
with nitric acid, which dissolves a considerable amount of lime, some magnesia, 
a little iron, no manganese, and only traces of alumina. 100 parts yielded of 
soluble matters : — 

Lime, 4*14 

Magnesia, 1*34 

Peroxjd of iron, • 1*47 

Alumina, *27 

The above amount of lime equals 7-40 per cent, of carbonate. On boiling the 
pulverized trap with a solution of nitrate of ammonia, there was dissolved a 
quantity of lime equal to 5*33 per cent, of carbonate, or nearly three-fourths of 
the amount soluble in nitric acid. The dried residue from the acid gave by 
analysis: silica 58*50, alumina 24-90, lime 0*45, volatile matters 2*10, alkalies, 
by difference, 14-05=100*00. A portion of the alkalies was lost by an accident, 
but their proportions were determined upon the remainder, and the potash was 
found to be to the soda, very nearly as 2 : 3. 

5. Another white trap from Lachine was concretionary, and stained, as if 
from infiltrated matters; the interior of the concretions resembled the last 
variety. It yielded to nitric acid, 3*50 of lime, 1*35 of magnesia, 1*32 of alumina, 
and 2-51 of peroxyd of iron; the residue then gave to a solution of carbonate 
of soda 5-0 per cent, of soluble silica. A partial analysis of this insoluble 
silicate shewed it to be a felspar, nearly resembling the last in composition ; 
the potash and soda were however present in the proportion of 4 : 3. 

6. Associated with the felspathic traps at Lachine, there occurs a dyke of 
another intrusive rock, which is very remarkable in its composition. It is brittle, 
breaking into angular fragments, and somewhat schistose in its structure. The 
eye distinguishes in this rock, a reddish fawn-coloured base, in which are 
disseminated small greenish-white rounded masses, often grouped, and seemingly 
concretionary in their nature. These greenish portions are sometimes half-an- 
inch or more in diameter, and cover from one-third to one-half of the surface, 
but are often indistinctly seen, unless the rock is moistened. The hardness of 
the different portions does not greatlv vary, and is nearly that of apatite ; the 
density is remarkably low, being only 2-41 4. The rock contains small cavities 
filled with calcareous spar, rarely stained purple ; carbonate of lime also forms 
thin films in the joints of the mass. Fracture granular ; lustre none ; feebly 
translucent on the edges. 

When reduced to powder, and mingled with nitric acid of specific gravity 
1*25, a slight effervescence ensues, with abundant red fumes ; the mass grows 
w&rm, and becomes gelatinous like a zeolite, but on adding a solution of caustic 
soda to the jelly, the separated silica and the alumina are both dissolved by the 
alkali, leaving a white granular residue. This reaction is the same with the iawn- 
colored and greenish portions, but it is apparent that the amount of insoluble 
matter is greater in the greenish portions, 
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For the analysis of the rock, it was finely pulverized and sifted, treated 
with nitric acid as above, and digested for a few minutes at a gentle heat The 
soluble parts being then removed by water, the residue was warmed with a 
dilute solution of caustic soda, which readily dissolved the gelatinous silica, 
without attacking the silicate, as was evident from the fact that the alkaline 
solution contained besides the silica, a portion of alumina equal to only 0*40 
per cent, of the undissolved mineral. This was found to be no longer acted 
upon by nitric acid, which only took up from it # 12 of alumina. 

The nitric solution was evaporated to dryness, and heated to decompose 
the nitrates of alumina and iron ; the residue being digested with a warm solution 
of nitrate of ammonia, these bases were left behind. The lime was precipitated 
from the filtrate as oxalate, and the ammoniacal salts being then expelled by 
evaporation and heating, the remaining nitrates were by an excess of oxalic 
acid converted into oxalates, and these being changed by ignition into carbon- 
ates, a portion of magnesia was separated from the alkalies, which were esti- 
mated as chlorids. The alumina and oxyd of iron being dissolved in hydrochlo- 
ric acid, left a little silica, which was added to that from the soda solution. 
The minute portions of alumina and iron from this, and from the subsequent 
treatment of the insoluble silicate by nitric acid, were united to the larger 
portions, and the iron separated from the alumina as sulphuret. This elegant 
process of Ste. Claire Deville offers great advantages for the separation of all 
the above-named bases. 

The soluble portion of the rock was found to consist essentially of silica, 
alumina, and soda, with some oxyd of iron, traces of manganese, a little potash, 
and some magnesia and lime. The great part of the lime was evidently present 
in the form of carbonate, for when a portion of the rock, which yielded to 
nitric acid a quantity of this base equal to 4*36 per cent, of carbonate, was boiled 
with nitrate of ammonia, there were dissolved 3 # 87 per cent, of carbonate of 
lime, besides a large amount of protoxyd of iron. The almost total absence of 
sulphur from the soluble portions, is shown by the fact that the alkalies separated 
by the process just described, did not contain an appreciable trace of sulphates, 
and we are led to conclude that the iron exists in the rock chiefly in the form of 
carbonate, whose oxydation gives rise to the red fumes evolved by the action of 
nitric acid. I have therefore calculated the lime and iron, as well as the trace 
of magnesia, as carbonates ; although a little oxyd of iron doubtless gives its 
colour to the rock. The following are the results of the analyses of 4*0 grammes 
of the rock, as free as possible from the green portions, (I) and of 2 m 5 grammes, 
in which the green was intermingled, (II.) 

I. II. 

Insoluble silicate, 45*75 5540 

Soluble silicate, (by difference) 46-57 361 6 

Carbonate of lime, 3-63 4-36 

" " iron, 3-52 372 

" " magnesia, -53 36 

100-00 100-00 

In order to arrive at the composition of the soluble silicate, the amounts of 
the insoluble mineral, the silica, alumina, and alkalies having been carefully 
determined, and the lime, magnesia and iron calculated as above, the water was 
estimated by the loss. In this way the following results were obtained for the 
zeolitic portion of I and II. 

I. ii. 

Silica, 51-96 6166 

Alumina, 2442 24*88 

Soda, 12-93 1305 

T 



£M 



Digitized by 



Google 



20 Victoria- (Appendix, No. 52.) A- 1857. 



Potash,..- .*..... . M5 1-28 

Water, 9-64 913 

100-00 100-00 

The amount of hygroscopic moisture in this trap is very small ; a portion 
of I, in powder, lost only 0-20 per cent, after long exposure to a heat of 300° 
F., but 7-10 per cent at a red heat. 

The insoluble silicate was submitted to analysis in the ordinary way, and 
yielded for I and II the following results : — 

i. n. 

Silica, 69-70 60-90 

Alumina, 23-25 24*46 

Potash, • 9-16 .... 

Soda, 2-97 .... 

Lime, -99 -45 

Water, 2-23 2*10 

98*30 

It will be seen from the foregoing analysis that this trap is a mixture, in 
variable proportions, of a potash-felspar, with small portions of carbonates, and 
a zeolite, which is probably natrolite* The formula of natrolite requires silica 
47*4, alumina 26*9, soda 16*2, and water 9*5, while analcime contains silica 
54*6, alumina 23*2, soda 14*1, water 8*1. The composition of the zeolite of 
the trap as calculated above, is intermediate between these two species, but 
the readiness with which it gelatinizes by the action of acids, leads to the suppo- 
sition that it is natrolite rather than analcime : If we suppose a portion of 
the felspar to be in such a state of decomposition as to be attacked by the nitric 
acid, we account for the excess of silica, as well as for the potash in the soluble 
portion. 

The felspar of this last trap, and those of the preceding , resemble the 
felspar of I, in the almost complete absence of lime, and the large amount of 
alkalies which they contain, like it, they are probably all to be referred to 
the species orthoclase ; but they have undergone a commencement of that 
decomposition, which consists in the abstraction of a portion of silica and alkali, 
and the formation of kaolin, which is a hydrous silicate, containing silica 40*0, 
alumina 44*5, water 15*5. An admixture of this with the orthoclase will explain 
the presence of water, and the diminished amount of silica, in the more earthy 
of these felspathic traps. The variations in the proportions of the two alkalies, 
observed in these different rocks, are remarkable. 

The name of phonolite has been applied to some trappean rocks composed 
of felspar and zeolite, and may be used to distinguish this which we have just 
described, from the other felspathic traps. The composition of this phonolite 
is such, that I am disposed to look upon the water which it now contains, 
as having formed part of the mass at the time of its ejection, so that the felspar 
and zeolite were both formed during the cooling of the mass. The other 
felspathic traps may have been ejected under similar conditions, but the excess of 
silica has given rise to the formation of felspathic rocks, in which the zeolite is 
in smaller proportion, as in 2 and 3, or altogether wanting, as in 1. These 
considerations are closely connected with the now disputed question of the 
mode of formation of many intrusive rocks. The discussion of many points 
which are suggested in this connection, is however reserved for a future 
Report, which will include a series of analyses, as yet incomplete, of the 
intrusive rocks of Grenville. 

I have the honour to be, Sir, 

Your most obedient servant, 

T. STERRY HUNT. 
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FIKST REPOKT. 



The Committee to whom was referred the Petitions of the 
Reverend Francis Evans and others, beg leave to submit their 
First Report with the following Statement of Facts as sup- 
ported by the evidence contained in the appendix. 

*-** w^^iJ^S^ ^ e Committee And ^ at ^ e ten Clergymen whose names ap- 

« John Grier ' ^^ * n ^ e m argi n were originally either sent out from England 

" H. Patton, ' or ordained in Canada as Missionaries of the Society for the pro- 

« r" ^'f pagation of the Gospel in Foreign parts, at a stipulated Annual 

" A. N. jfothune, Salary for life of £200 sterling, together with any advantages which 

M II Burnb&m, ' might arise from the possession of glebes and contributions of their 

° .?• ?^ e 7> „ congregations. 

That the Society made its engagements with these Clergymen, when in receipt 
of an Annual Grant of £16,000 sterling from the Imperial Parliament, which had 
been always appropriated from the year 1813 by the Government for the support of 
Missionaries in British North America, as prior to that time each Missionary had 
been paid separately, two-thirds by the Government and one-third by the So- 
ciety, and as these separate payments were found inconvenient, Lord Bathurst, in 
1813, proposed and obtained the Parliamentary grant of £16,000 sterling per annum, 
to be paid to the Society, who were to make the whole provision for the future, in 
stead of a proportion being paid directly by the Government to each Missionary, 
and the Society accordingly entered into engagements for £200 sterling per annum, 
with these clergymen, prior to the year 1832, in which, and the succeeding year, the 
annual grant of £16,000 was considerably reduced, and in 1834 was altogether 
withdrawn — the salaries at the rate of £200 sterling a year having been paid prior 
to that period, as appears by the manuscript lists, copies of which are in the Appen- 
B«v. M. Harris, djx ; and in which are also contained the names of several other 

« Arn2§nr°* clergymen, whose widows and representatives claim compensation 
« Arohboid, for arrears, on the same grounds as are presented by the petition- 

* Deacon, hmt clergymen. 
- Anderson, ° °^ 

•• Grout, 

• if agiatii. 

Upon the reduction of the Imperial Grant, the Society announced to its Mis*- 
nonaries its inability any longer to fulfil those engagements for the payment o£ 
their salaries, which had been predicated upon the continuance of the Parlia- 
mentary allowance, and as the announcement created great alarm in the colonies,. 
the Clergy in the diocese of Quebec at once addressed a memorial to Mr. Stan- 
ley, (now Lord Derby) then Secretary of State for the Colonies, in which they 
alleged, " that in faith of continued countenance and support from his Majesty's 
Government, the Bishops of Quebec in concert with the Society have from time to 
time done their utmost to provide for the increasing demands of a still increasing 
population of the Church of England, by promoting the erection of Churches and. 
the formation of missions, and by encouraging respectable and zealous Clergy- 
men to forego their views and expectations at Home, and to remove, themselves* 
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and their families to Canada. That the memorialists entered accordingly upon 
the charges assigned to them, with a full conviction that their services were en- 
gaged for life at the stipulated salary which was then allotted to them and epeci- 
Sm Form in fi e d npon the face of the forms which gave them authority to exe- 
wSnmito ' cute *" e * r 8acre d office." The Propagation Society strongly sup- 
Bar. F. Evan*, ported this appeal, as appears from their Report in 1883, page 37. 

pT£ I F°P for " ^ e C er f*y na ^ accepted their appointments in fall confidence 

lis*. " that the Society would be enabled to make good the stipulated sal- 

" aries and to pay the pensions offered by His Majesty's Government in 1813. 
41 They had in many instances left their native land and settled down in the wilder- 
44 ness, with the most implicit reliance on the fulfilment of these engagements. 
44 Their representations for relief were strengthened by the statements forwarded 
44 by the Colonial authorities, both ecclesiastical and civil. The justice of the claim 
44 was admitted by His Majesty's Government, and they have concluded an arrange- 
44 ment with the Society by which the more immediate and urgent wants of die 
44 Clergy will be supplied.* 

And in their Report for 1887, page 19, the Society again refers to this subject 
as follows : 

8*3Ma°for tbe "* n ^ ortn America the circumstances of the Clergy have been 
1867. u materially affected by the withdrawal of the Parliamentary granffrom 

* which the larger portion of their salaries had been defrayed , and it was not until 
44 the strongest remonstrances had been made to Government both by the Colonial 
44 authorities and the Society that an arrangement was effected for the payment of 
"t hree-fourths of the original salaries to all Missionaries employed previously to 
4 *the year 1858. This arrangement has afforded temporary relief to the more ur- 
* 44 gent wants of the North American Colonies, but it has given a heavy blow to the 
44 cause of religion, and inflicted severe injury upon upwards of a hundred de- 

* serving clergymen, subjected unexpectedly to the loss of a large proportion of 
u their incomes. And this provision, it will be observed, is contingent upon the 
'* lives and continued services of the Missionaries engaged prior to the year 1838." 

From these extracts the Society appears to have accepted the arrangement pro 
posed by the Government more from the alleged inability to make good the salaries 
of the missionaries from the resources then at the disposal of the Government, than 
as a final measure which should bar their claims to future amelioration should funds 
be available afterwards, for their restoration to their former income, a view which is 
strongly sustained by a reference to the correspondence on the Clergy in North 
America in 1834, published in the Appendix in which Mr. Stanley, Secretary of 
State for the Colonies, states, " on a review of all the representations which have 
44 reached him, Mr. Stanley cannot but regard it as much to be lamented that the 
*' missionaries should not receive the emoluments of which the expectation was held 
44 out to them when they proceeded to the Colonies. The principle of protecting 
44 persons actually in employment from loss of income, was sanctioned by Parliament 
*" in the case of the of the North American Clergy, and although there are unisr- 
44 tunately not the means of carrying this rule fully into effect in the case of the 
*" Missionaries, Mr. Stanley feels the justice of acting upon it so far as circum- 
44 stances will permit. Such being the conclusion at which be has arrived, it re* 
'" mains to describe the manner in which he would endeavour to carry it into exe- 
44 cution. He is constrained to acknowledge that considering the limited means at 
44 its disposal the Government cannot with propriety engage to provide the fid 
44 amount of the salaries of the Missionaries in Upper Canada. Mocb as he laments 

* the fact, he perceives it to be undeniable, and he sees for it no remedy- But he 
44 would not on that account abstain from making snch an effort on behalf of 
**4he Clergy as is practicable and commensurate with the means which tke 
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" Government can command." The result of the9e efforts was to give the 
Clergy eighty-five per cent, of their former salaries ; in other words, to reduce 
them from £200 sterling to £170 sterling per anuum, the amount at which they 
have ever since remained. 

When the Provincial Government first entertained the idea of assuming the 
payment of the Clergy in Upper Canada, the Society appear to have been in- 
formed that there would be sufficient funds to pay these salaries in full, without 
any abatement, as the Committee find it stated without qualification in the cor- 
See Api»endix respondence of the Society for 1833. " Provision has been made by 
Letter from 8. Government for the established Clergy in Upper Canada,'* a state* 
?"?jj.5 f Jalj ' ment subseqently explained by the Chaplain of the Bishop of Quebec, 
* " as follows : " His Majesty's Government at home, supposing that 

Letter of Bis- " an intimation from Sir John Colborne as to the probable proceeds 
hopV»Chjplain a G f tne Clergy Reserved Lands, &c, was sufficient authority for the 
Futon Oct " assumption, appear to have stated positively to the Society that 
*6, 1888. " there would in Upper Canada be fully sufficient funds arising from 

u this source to cover the whole amount of the present salaries of the Missionaries. 
" But this not being in truth the case, the paragraph, for the foregoing cause, is 
u erroneous." 

That the Imperial Government fully entertained the opinion communicated 
to the Society is evident from the despatch of Lord Goderich to Sir John Col- 
borne, of 5th April, 1853, on the subject of the salaries and the monies arising 
from the Reserves. " The total of these items will be £3,800, instead of £1,000, 
See Appendix, at which I estimated them, and if to this total sura be added, fromv 
the casual and territorial revenue, £1,000, making in the whole £4,800, there 
will be abundant means of meeting all the demands for salaries, including the 
two Archdeacons, for which I had intended to provide. 

It does not appear that the Clergy accepted their diminished income from 
the Government without urgent remonstance, but the Bishop of Quebec, who 
was acting as well for the Government as the Society, held out the hope to them 
Letter of th'tt as the Clergy Reserves yielded a surplus above the charges upon 

Bishop Stewart them, they would be restored to their original incomes in full, and 
Appendix. t hj g expectation was frequently expressed by the Bishop in his con- 
versations with his clergy, as stated in evidence by the present Bishop of Toronto. 
At this time the Clergy Reserve were under the control of the Bishop ; certain of 
See Appendix, his clergy, and others composing the Clergy Corporation, and al- 
though then vielding but a small annual return, the knowledge of their value, as 
a source of rature revenue, no doubt induced the expectations communicated by 
the Bishop to the Clergy. No surplus, however, arose until 1845, and in the 
meantime the Imperial Act of 1840 having superseded the Clergy 
Corporation and placed the management of the Reserves in the Propaga- 
tion Society. As soon as it was known that a surplus existed, the clergy 
presented their claims for arrears add a restoration to their original salaries 
to the Society, by which they were not entertained on legal advice, on the 
ground that the powers conferred by this Act did not permit them to expend the 
funds in the payment of arrears of salary for services rendered previous to the time 
when the Reserves were placed under the control of the Society. The Clergy then 
appealed to the Provincial Administration in several successive years, and their 
claims, although always expressed to be under consideration of the Government, 
were never decided upon. 

The Petitioners now urge that these claims arising upon engagements actually 
made wi 4 h them, and for many years acted upon, come within the spirit, if not the 
letter, yet the proviso of the Imperial Act of 1853, placing the Reserves under the 
control of the Canadian Parliament, by which all those rights of existing Incum- 
bents, to which the faith of the Crown was pledged were expressly reserved, and 
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they ask for these arrears of stipend, and also to be allowed to commute for the £50 
a year, in addition to the sum for which commutation has been already effected. 
They claim also that even the payment of the reduced salary of £170 sterling per 
annum has not been properly made, as the sterling amount was calculated only at 
the sum of £188 17s. 8d. currency, instead of £206 16s. 8d. currency, making a 
difference of £17 1 9s. currency, per annum. 

It has been established before your Committee that in the six 

Bar. A. Palmer, several cases mentioned in the margin, successive Provincial Ad- 

" D B^ake, ministrations, both before and since the passing of the Act of 1840, 

t% E. Dorocbe, have recognized the pledges of the Society, and considered them 

• J.G.B.LiDdsay binding on the Government of the Province, and they have acted 

A. Atkinson, on t jj e Petitions of these Clergymen, giving them the arrears they 

claimed, and raising their Incomes from £100 to £170 sterling per 

Rer Mr Leemi annum » while they have also in the cases of superannuated Clergy- 

M Mr Harris!**' men > affixed the pension at the old rate of £100 per annum, as half 

the income allowed while in service, instead of the reduced rate of 

£85 per annum. 

Your Committee subjoin the various Acts of the Imperial Parliament protect- 
ing the rights existing, in any appropriation of the Clergy Reserves, and also ex- 
tracts from Despatches from both the Imperial and Provincial Governments, upon 
the payment of salaries or allowances to the Clergy, and they submit the evidence 
that has been afforded to them on the claims which are made the subject of this 
Report, with the expression of their opinion, that the Petitioners have established 
the facts which they have alleged. 

J. HILLYARD CAMERON, 

' Chairman. 

Committee Room, 18th May, 1857. 
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PETITIONS. 

To the Honorable the Legislative Assembly of Canada, in Parliament assembled : 

The Petition of the undersigned, Clergymen of the United Church of England 
and Ireland, in the Diocese of Toronto, — 

Humbly Sheweth : 

That in the early settlement of Upper Canada, the religious wants of the mem- 
bers of the United Church of England and Ireland were supplied by Missionaries 
appointed under the authority of "The Venerable the Society for the Propagation 
of the Gospel in Foreign Parts," which Society derived its funds, in part, from an 
annual grant of sixteen thousand pounds sterling from the Imperial Government 

That prior to the year 1880, the Society usually granted two hundred pounds 
sterling per annum to its Missionaries, and that relying in good faith on the conti- 
nuance of the Imperial grants, the Society, by its Secretary in England, or its 
Agent in Canada, the Bishop of Quebec, entered into positive engagements with the 
undersigned, that they should receive an annual salary of £200 sterling, together 
with any advantages which might accrue from the possession of glebes, or the con- 
tributions of the people. 

That, in 1832, the Parliamentary grant began to be reduced, and finally ceased 
to be paid in 1834 ; that in consequence thereof, the Society was unable to redeem 
the pledges made to their Missionaries on the faith of the Government grant. 

That the Society and the Colonial authorities, earnestly represented to the Im- 
perial Government the extreme hardship of subjecting to a loss of income Mission- 
aries in the Colonies, many of whom had left their homes in Great Britain, in the 
service of the Society, and under engagements, which the Society had contracted 
solely on the faith of the continuance of the Parliamentary grant, that the Impe- 
rial Government admitted the force of these representations, and recognized the Jus- 
tice of protecting persons in actual employment from loss of income, and therefore, 
amongst other arrangements for the rest of British North America, they engaged to 
relieve the Society entirely from the charge of the Missionaries' stipends in Upper 
Canada ; and of the future payment of £50 sterling, as the pension of their widows. 

That they confined these engagements in Canada to the Upper Province ; 
because, as they stated, they had Colonial resources there, of which the Clergy Re- 
serves formed a part, from whence they could meet these engagements ; but that 
upon investigating these resources, they found them inadequate to meet the full 
amount of the salaries of the Missionaries, and therefore, while they fully admitted 
the justice and equity of the claims, they felt themselves reluctantly compelled to 
reduce the salaries wnich the undersigned had previously enjoyed, from £200 ster- 
ling to £ 170 sterling, which latter sum they pledged themselves to pay to those 
Missionaries who were in actunl employment, July 1st, 1833, and who had previ- 
ously been in the receipt of £200 sterling, as had been the case with all of the 
undersigned. 

That by engaging to pay 85 per cent, of their original salaries, and pleading in 
justification of the reduction of 15 per cenU solely their inability to make it good 
from the resources at their command in the Colony, the Government fully admitted 
the equity of the claim for the full amount of 100 per cent. ; and moreover justified 
the expectation (which had been also held out to them by their venerable Bishop, 
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the good Doctor Stewart) that whenever the resources from whence the 85 per 
cent, was paid would bear the additional charge, the faith of the Crown would be 
fully sustained, and the full amount of their original salaries be made good. 

That even the renewed pledge made by the Imperial Government in 1834, to 
pay them 85 per cent, of their former incomes from the first of July, 1833, was not 
for many years fully redeemed, for whereas £170 sterling at the par of exchange 

S'elds £206 16s. 8d., currency, yet for many years they were only paid £188 17s. 
1. currency, making in this one particular an annuol loss of £17 16s. currency, 
and, together with the reduction of £30 sterling, subjecting them to an annual loss 
altogether of £54 9s. currency. 

That the Imperial Act of 1853, giving permission to the Colonial authorities to 
legislate upon the subject of the Clergy Reserves, expressly reserved all the rights 
of present incumbents to which the faith of the Crown is in any way pledged, and that 
your Petitioners urge that these claims as part of their just rights, originally cove- 
nanted to them on the faith of the Imperial Government, do clearly come within 
the spirit of that reservation of rights, and therefore your Petitioners humbly pray 
ihat they may be allowed from the proceeds of the Clergy Reserves, the arrears of 
income to which they are equitably entitled, and may also be permitted to commute 
for the £80 sterling, for the remainder of their lives. 

And your Petitioners, as in duty bound, will ever pray. 

FRANCIS EVANS, 

Missionary at Woodhouse. 
WILLIAM LEEMING, 

Missionary at Chippewa. 
JOHN GRIEK, 

Assistant Missionary at Belleville. 
HENRY PATTON, 

Missionary at Cornwall, 
SALTERN G1VINS, 

Late Missionary to the Mohawks, B. 2. 
R. ROLPH, 

Missionary at March. 
A. N. BETHUNE, 

Missionary at Cobourg. 
MARK BURNHAM. 

Missionary at Peterborough. 
ROBERT BLAKEY, 

Missionary at Prescott. 
EDWARD J. BOSWELL, 

Missionary at Williamsburgh. 

Diosese of Toronto, C. W., February, 1857. 
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MINUTES OF EVIDENCE. 



COMMITTEE ROOM, 

Friday, 27th March, 1857. 

The Committee to whom was referred the Petition of the Reverend Francis 
Evans and others, Clergymen of the United Church of England and Ireland, 
Diocese of Toronto, praying for arrears due them as Missionaries, met for organisa- 
tion. 

MEMBERS PRESENT : 

Hon. MR. CAMERON in the Chair 

Mr. J )esaulniers, 

Ms. PoLETTE, 

Mr. Church, 
Mr. Foley and 
Mr. Gamble* 

The Reverend Henry Patton of Cornwall, appeared in behalf of himself and 
other Petitioners, whose original Salary was Two Hundred Pounds per annum and 
stands reduced to One Hundred and Seventy Pounds. 

Mr. Patton laid before the Committee several papers for consideration, among 
which were Vouchers Ncs. 1,2 and 3, as to payments of Salary of Two Hundred 

B>unds per annum (at this time the Bishop of Quebec was the Bishop of the 
iocese,) which he was in receipt of for one and a half years before reduction. 
As there were other papers in the office of the Executive Council bearing 
upon this subject which it would be desirable to consider it was Ordered: — That 
a letter be addressed to that Department desiring such papers to be laid before 
them at their next meeting to-morrow. 

The Committee then adjourned till to-morrow at 10 o'clock, A. M. 



COMMITTEE ROOM, 

Saturday, 28th March, 1857. 



Committee met 



MEMBERS PRESENT: 



Hon. MR. CAMERON in the Chair. 
Mr. Church, 
Mr. Gamble, 
Mr. Foley and ' 
Mr. Polette. 

After the reading of sundry papers, the Reverend Saltern Givins was called 
and stated. That he was ordained as a Missionary in 1831, at the Salary of Two 
Hundred pounds per annum. That when the reduction was effected, he and the 
Clergy very generally remonstrated : That he was informed by the Bishop of 
Queb >c, that as soon as the Clergy Reserve Fund was sufficient, the salaries would 
be raised to the original value: and that he had all along been under such hopes. 
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Mr. Church suggested that the papers relative to ihe question under considera- 
tion being so voluminous it might be well to have a printed synopsis, and a copy 
given to each member of the Committee. This suggestion was generally approved 
of but laid over till their next meeting. 

The Committee then adjourned till Tuesday at 10 o^lock, A. M. 



Committee met. 



COMMITTEE ROOM, 

Wednesday, 1st April, 1867. 



MEMBERS BRESEKT: 

Hon. Mr. Cameron, in the Chain 
Mr. Sidney Smith, 
Mr. Desaulniers, 
Mr. Gamble. 
Mr. Church, and 
Mr. Foley. 

\ The Bishop of Toronto was called, who stated that he understood when the re- 
duction of salaries took place, the cause of the reduction was the withdrawal of 
the £ 16,000 per annum granted from the Imperial Treasury to the Church in North 
America. He considered the amount of 85 per cent, final as to any assistance 
from the Imperial Parliament, but expected that all the salaries should be made up 
to their old amount when the Reserves would allow it, though it was expected that 
might not be for a long period as the Reserve Lands were then leased, but the 
expectation was held out by the Bishop of Quebec, that if the Lands ever admit- 
ted it, the difference would be made up. He knew several of the Clergy to have 
had their salaries increased, and the arrears paid since that period ; Mr. Blake, 
Mr. Cronyn, Mr. Denroache, Mr. Atkinson, and Mr. Palmer were among them. 
Remonstrance had been made against the reduction by all or nearly all the Clergy 
of that day. The Society believed that the Reserves would produce the difference 
beyond 85 per cent. The intention was that none should have bfeen reduced if the 
funds admitted of the payment. The payments were then made out of the annual 
grant made by the Parliament of England. His own claim for arrears were re- 
cognized and paid bv the Society in the year 1846 or 1847 out of the Reserve 
Fund. 

The Reverend Francis Evans was next examined ; who stated that he was 
rector of Three Rivers at a salary of £200 sterling per annum, which was paid 
him by the Provincial Government, that he was removed from Three Rivers to the 
Township of Woodhouse on a similar salary, which was afterwards reduced to 
£170. He also confirmed the statements of Messrs. Patton and Givins. 

The Committee then adjourned till the call of the chair. 
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APPENDIX. 



No. 1 



Provihce of ) George the Third by the Grace of God of the United Kingdom 
Lower Canada. J of Great Britain and Ireland, King, Defender of the Faith. 
Letters Patent To all to whom these Presents shall come or may in anywise con- 
SCSI'S,. •«. Gerkt^o: 

Lord Bishop of 

Qaebec^d the Whereas in and by an Act passed in the Thirty-first year of our 
Obmch of Eng- Ikig 11 , by and with the advice and consent of the Lords Spiritual and 
land to super- Temporal and Commons of Great Britain in Parliament assembled, 
** Reee*™*^ entit,ed > " An Act to repea 1 certain parts of an Act passed in the 
within thTpro- fourteenth year of our Reign," entitled, An Act for making more 
vinee of Lower effectual provision for the Government of the Province of Quebec 
Canada. j n North America, and to make further provision for the Govern- 

Recordedinthe ment °^ l ^ e sa,< * Province; It is amongst other things provided, 
Registers Of- enacted, and declared, That it shall and may be lawful for us, our 
fice of the Re- Heirs and Successors to authorise our Governor or Lieutenant Gov- 
the 26thday^ em °r of our Province of Lower Canada, or person administering the 
October, 1816, Government therein, to. make from and out of the lands of the 
inthe fourth Crown within such Province, such allotment and appropriation of 
tm Patent and ^ands for the support and maintenance of a Protestant Clergy within 
Commissions, the same, as may bear a due proportion to the amount of such lands 
folio 816. within the same as have at any time been granted by or under our 
* S j^ eC TATLOR aul hority, and that whenever any grant of Lands within our said 
Deny. See'y! Province shall thereafter be made by or under the authority of us, 
A Registrar, our Heirs or successors, there shall at the same time be made, in 
respect of the same, a proportionable allotment and appropriation of Lands for 
the above mentioned purpose, within the Township or Parish to which such 
Lands so to be granted shall appertain or be annexed, or as nearly adjacent thereto 
as circumstances will admit ;. And that such lands so allotted and appropriated 
shall be, as nearly as the circumstances and nature of the case will admit, of the 
like quality as the lands in respect of which the same are so allotted and appro- 
priated, and shall be as nearly as the same can be estimated at the time of mak- 
ing such grant equal in value to the seventh part of the lands so granted. And 
that all and every the rents, profits, or emoluments which may at any time arise 
from such lands so allotted and appropriated as aforesaid, shall be applicable 
solely to the maintenance and support of a Protestant Clergy within the Province 
in which the same shall be situated, and to no other use or purpose whatever. 
And whereas our Governors, Lieutenant Governors, or persons administering 
the Government of our said Province of Lower Canada, have from time to-time 
made such grants, allotments, and appropriations of lands called Clergy Re- 
serves for the support and maintenance of a Protestant Clergy within our said 
Province of Lower Canada, as bear a due proportion to the amount of such 
lands as have at any time been granted, by and under our authority within the 
same and equal in value to the seventh part of the lands so granted. And it hath 
become expedient and necessary to carry our Royal intentions into effect respect- 
ing the same : Now therefore, know ye, that taking the premises into our Royal 
consideration and being desirous to adopt such measures as may best conduce to 
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the due and sufficient support of our Protestant Clergy within oar said Province 
of Lower Canada, and tor the superintending, managing and conducting of all 
such allotments and appropriations of lands called Clergy Reserves, heretofore 
made or which shall hereafter be made from and out of our lands within our said 
Province for the support and maintenance of our Protestant Clergy within the 
same : We have nominated, constituted, appointed and incorporated, and by 
these presents do nominate, constitute, appoint, and incorporate our trusty and 
well beloved the Right Reverend Father in (Sod, Jacob, Lord Bishop of Quebec, 
and his successors, being Bishops of Quebec, for ever, and the Clergy of our 
Church of England holding or who may hereafter hold Benefices within our said 
Province, and their successors for ever, to be a body corporate and politic in 
name and in deed for the purposes aforesaid, by the name of the corporation for 
superintending, managing and conducting the Clergy Reserves within the Pro- 
vince of Lower Canada, to have perpetual succession and a common seal, with 
power to change, alter, break and make new the same when and as often as they 
shall judge the same to be expedient, and they and their successors by the same 
name shall have full power and authority to sue and to be sued, implead and to 
be impleaded, to answer and to be answered unto in all manner 01 Courts and 
places that now are or hereafter shall be established within this our said Province 
of Lower Canada, as well temporal as spiritual, in all manner of suits whatsoever, 
and of what nature or kind soever, such suits or actions be or shall be and shall 
have full power and authority to make, ordain, and constitute such and so many 
Bv-laws, rules and orders, not repugnant to the Laws of Great Britain or the laws 
of our said Province, as by them or the major part of them, shall or may be 
judged expedient or necessary as well for the direction, con luct and govern- 
ment of the said corporation as for the superintending, managing and conduct- 
ing of the said allotments and appropriation of lands called " Clergy Reserves ;" 
Provided that no such by-law, rule or order shall have any force or effect until the 
same have been sanctioned and confirmed by our Governor, Lieutenant Governor 
or person administering the Government of our said Province, under his hand and 
seal at Arms ; And further that our said Corporate Body shall have full power 
and authority to ask for, sue, recover and receive such rent*, issues and profits as 
may already have become due, or shall in all times coming hereafter become due 
from the said Clergy Reserves ; and shall give, execute and deliver such discharge 
or discharges, receiptor receipts, acquitti nee or acquittances, as may be requisite 
and necessarv in respect of the same, and shall after the payment of all necessary 
expenses incident to the institution, pay or cause to be paid forthwith upon ihe 
receipt of the sime, the balance into the hands of our Receiver General of our said 
Province. And that our said Corporate Body do once in every year, or oftener if 
the Corporation should see fit, account to and with our Governor, Lieutenant 
Governor or person administering the Government of our said Province for all 
rents, i-sues, profits, receipts and expenditures arising from or accruing in the 
management of our said Clergy Reserves ; And we do hereby require our said 
Corporate Body in the execution of the trust so reposed in all things concerning 
the same to observe and follow such orders, rules and instructions as shall from 
time to time be given by us, our Heirs or Successors by any warrmt or writing 
tinder our sign manual or, under the hand and seal at ^rras of our Governor, 
Lieutenant Governor or person administering the Government of our said Pro- 
vince for the time being. And we do hereby require and command all oar 
officers, ministers and loving subjects in their several and respective stations and 
pi ices to be aiding and assisting unto our s-iid Corporate Body in all things to be 
performed in ths due execution of these our letters patent. In testimony where- 
of we have caused these our letters to be made patent and the Great Seal 
of our said Province of Lower Canada to be hereunto affixed. Witness our trusty 
and well beloved, Sir John Coape Sherbrooke, Knight Grand Cross of the Most 
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Honorable Military Order of the Bath ; Captain General and Governor in Chief in 
and over the Province of Lower Canada. Vice-Admiral of the same &c. &c. &c, 
at our castle of St. Lewis, in our City ot Quebec, in our said Province of Lower 
Canada, this twenty-third day of October in the year of Our Lord Christ, one 
thousand eight hundred and sixteen, and in the fifty-sixth year of our reign. 

Jno. Taylor, (Signed,) J. C. S. 

Depty. Secy. 

I do hereby certify the foregoing to be a true copy of the Original as on 
record in the Office of Enrolments at Quebec, in the fourth Register of Letters 
Patent and Commissions, folio 3 16. 

(Signed,) J. REED. 

Provincial Secretary's Office, ) 
Quebec, 17th August, 1819. \ 



No, 2. 



By-laws made, ordain fed and constituted, by the Corporation for superintend- 
ing, managing and conducting the Clergy Reserves within the Province of 
Upper Canada, on Monday, the 24th day of July, in the year of our Lord 
Christ, 1830. 

Be it ordained by the Corporation for superintending, managing and con- 
ducting, the Clergy Reserves within the Province of Upper Canada, and it is 
hereby ordained by the authority of the same — 

Pirst. That the affairs of the 'fcaid Corporation shall from time to time be 
eonducted, governed and directed, by a Principal and twelve Directors, according 
to the several By-laws which shall be made, ordained and constituted, for the 
welfare and good government of the said Corporation and the affairs there* f. 

Second, That the Lord Bishop of Quebec shall be perpetual Principal and 
Director of the said Corporation and of the affairs theieof, without election or 
nomination. 

Third. That in the absence of the Lord Bishop, the Bishops Official, or the 
Rector of Niagara, or the Rector of York, shall preside at the meetings of the said 
Corporal ion. 

Fourth. That the Rectors of the several Parishes of Kingston, Niagara and 
York, Cornwall, Grimsby, Ancaster and Hamilton, (Newcastle District,) together 
with the Inspector and Surveyor General, shall in like manner be perpetual Di- 
rectors of the said Corporation and of the affairs thereof, without election or 
nomination. 

Fifth That the remaining Directors shall be members of the Corporation 
now holding, of who shall hereafter hold Benefices within the Province of Upper 
Canada; and shall be chosen and elected by the Members of the said Corpora* 
tion at the times and in the manner hereinafter prescribed. 

Sixth. That the Right Reverend Father in God, Jacob, Lord Bishop of Que- 
bec, of the Diocese of Quebec ; the Rev. Official Stuart ; the Rev. Doctor Addi- 
son, Rector of Niagara ; the Rev. Doctor Strachan, Rector of York ; th< Rev. 
Salter Mountain, Rector of Cornwall ; the Rev. William Sampson, Rector of 
Grimsby ; the Rev. R. Leeming, Rector of Ancaster, and the Rev. William 
Macaulay, Rector of Hamilton ; the Inspector General of the Province ; the Sur- 
veyor General of the Province, for the time being ; the Rev. Richard Pollard, 
Rector of Sandwich ; the Rev. Mr. Leeds, Rector of Augusta, and the Rev. Mr. 
Weagant, Rector of Williamsburg, shall be respectively the Principal and I irec- 



Digitized by 



Google 



20 Victoria*. Appendix (No. 53.) A. 1857. 



tors ; and shall be, and are hereby authorised and empowered, to take upon 
themselves the management, direction and government, of the whole affairs of 
the said Corporation, from the date of these By-laws until the first Tuesday in 
the month ot February, which will be in the year of our Lord Christ, 1823 ; and 
that any two or more of such Directors, with the Principal, shall be and consti- 
tute a quorum for the management, direction and government of the affairs of the 
said Corporation in all matters and things, with power to meet and adjourn as 
they shall see fit ; Provided nevertheless, that in the absence of the Principal 
not less than five Directors shall be a quorum, one of whom must be the official, 
or the Rector of Niagara or York. 

Seventh. That on the first Tuesday in the month of February, which will be 
in the year of our Lord Christ, 1823, a general meeting of the members of the 
said Corporation shall be held in some convenient place in the Town of York, 
at the hour of one in the afternoon ; and that three members of the said Corpora- 
tion shall then and there be chosen and elected, by a majority of the members of 
the said Corporation then and there present, to be Directors of the affairs of the 
said Corporation for and during three years, to be computed from the said first 
Tuesday in February in the same year, 1823 ; on which day the three Directors 
so chosen and elected, with the Lord Bishop of Quebec, the official, the Rector 
of Niagara, York, Cornwall and Grimsby, the Rev. R. Leeming, Rector of An- 
caster, and the Rector of Hamilton, with the Inspector and Surveyor Generals of 
the Province for the time being, shall enter upon the execution of their respective 
offices of Principal and Directors for the next ensuing three years ; and such 
course of proceedings shall continue and be observed on every third year for ever ; 
and the Principal and Directors who at any time shall enter, according to the 
provisions herein contained, upon the execution of their respective offices, shall, 
during their continuance in such offices . manage, direct and govern, the whole 
affairs of the said Corporation according to the several By-laws which shall be 
made, ordained and constituted, for the welfare and good government of the said 
Corporation and the affairs thereof; and any two or more of such Directors for 
the time being, with the Principal, shall be and constitute a quorum for the man- 
agement ; that a report of proceedings be published, and every member of the 
Corporation be furnished with a copy thereof, for the direction and government, of 
the affairs of the said Corporation in all matters and things, and shall have power to 
meet and adjourn as they shall see fit ; Provided, nevertheless, that in the absence 
of the Principal not less than five Directors shall be a quorum, one of whom 
must be the Official, or the Rector of Niagara or York. 

Eighth. That the Principal and two or more Directors for the time being, or 
in the absence of the said Principal, the Official, the Rector of Niagara or the 
Rector of York, shall hold four meetings every year, at some convenient place in 
the Town of York, that is to say :— on the Tuesday next succeeding the first 
Wednesday of the month of February ; the first Tuesday of the month of May ; 
the first Tuesday of the month of August; and the first Tuesday of the monih of 
November, yearly, with power to adjourn and hold as many meetings besides 
these as shall be needful, either at the time of adjournment or at the times deter- 
mined by the calls of the Principal, or in his absence, of the Official, or the Rec- 
tor of Niagara, or the Rector of York ; and such Principal, or in his absence the 
Official, or the Rector of Niagara, or the Rector of York, and Directors, shall have 
power as often as they think proper, to call extraordinary meetings of the mem- 
bers of the said Corporation, by an advertisement in the Kingston and York 
Gazettes and at the same time by a circular letter from the Secretary; wh ch ad- 
vertisements shall be published during three successive weeks before the day 
which shall be fixed for such meeting ; and the acts of such extraordinary meet- 
ings so called, shall be as valid an I effectual in every respect as those of the 
ordinary general meetings of the members of the said Corporation hereinafter 
provided for. 
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Ninth. That the Principal, or in hi* absence, the Official, or the Rector of 
Niagara, or the Rector of York, and Directors for the time being, shall nominate 
a Secretary and Receiver to the said Corporation, and such other persons as they 
shall judge necessary .to be employed in the services of the said Corporation, and 
shall appoint to them respectively such salaries, fees or rewards, as they shall 
judge proper, and as shall be approved by the Governor, Lieutenant Governor, or 
person administering the Government. That they shall have power at their 
pleasure to discharge the said Secretary and Receiver, and others employed 
as foresaid, and to put others in their places as they shall see cause. That the 
Secretary shall record the proceedings of the said Corporation, and of the said 
Principal, or in his absence, of the Official, or the Rector of Niagara or the Rector 
of York, and Directors ; and that the Receiver shall receive and pay all monies 
which he shall be warranted to receive or pay by the Principal, or in his ab- 
sence, the Official, the Rector of Niagara or the Rector of York, and Directors, 
from time to time, and of all such receipts and payments he shall be obliged to 
keep, and to produce regular accounts as often as he shall be required ; and the 
Receiver shall also be obliged to give security for his fidelity in the discharge of 
his office to the satisfaction of the Principal and Directors. 

Tenth. That the members of the said Corporation shall meet annually at 
some convenient place in the Town of York, on Tuesday next succeeding the 
first Wednesday in February in each and. every year, at one o'clock in the after- 
noon. That the members of the said Corporation who shall be so assembled, 
shall be, and shall constitute an ordinary general meeting of the said Corpora- 
tion,' and shall then and there have full power and authority to make and consti- 
tute such By-laws, for the management and government of the said Corporation 
and the affairs thereof, as to them shall seem meet, according to the true intent 
and meaning of the Charter, that every member be furnished with a copy of the 
Charter and of the By-laws by which the said Corporation hath been constituted, 
and the laws of the Province of Upper Canada. 

Eleventh. That at such ordinary meetings, the Principal, or in his absence, 
the Official, the Rector of Niagara or the Rector of York, and Directors shall 
cause to be laid before such ordinary general meetings, an account of the pro- 
ceedings of them the said Principal or Official, or Rector of Niagara or Rector of 
York, and Directors, in the execution of their offices, together with a full and dis- 
tinct statement of the property and estate of the said Corporation, in land, money, 
and other effects, if such there be. 

# (Signed,) P. MAITLAND. 

At a meeting of the Rev. the Clergy Corporation on the 8th February, 1831, 
the following Resolution was moved by the Right Reverend the Lord Bishop of 
Quebec, ana adopted : — 

Resolved — That it being expedient that the By-laws be revised and amended, 
and some additional By-laws be adopted, a Committee of three persons be chosen 
for revising the present By-laws, and suggesting such alterations in them, and 
additions to be made to them, as to such Committee shall seem fit, to be by them 
submitted to a general meeting of the Board next summer ; and that the Arch- 
deacon of York, the Rev. A. N. Bethune, and the Rev. J. Miller, be appointed a 
Committee for this purpose :"and that a copy of the present By-laws be printed 
and sent to each Clergyman of the Province, requesting such suggestions as may 
seem to them necessary for their improvement. 

GEORGE H. MARKLAND. 
I should suggest, 

1. That some better mode be adopted of collecting the rents of the Reserves. 
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2. That the clergyman of the Parish be the person through whom applica- 
tions are to be made to the Secretary, and that each clergyman be furnished with 
a book containing lists of Reserves in his parish. 



No. S. 



Extract of a despatch from Viscount Goderich to Sir J. Colborae, K. C. B. y 
Dated Downing Street, 21st November, 1831. 

(No. 55.) 

With lespect to the Clergy Reserves, I have no hesitation whatever in stating 
that I entirely concur with the Assembly in thinking that they form a great obsta- 
cle to the improvement aod settlement of the Province, without being productive 
of any corresponding advantage to make up for the inconvenience. During the 
forty years the system of making these Reserves has existed, the total amount of 
the income they have afforded has not equalled the expense incurred in their 
management. 

I find by the abstract of the income and expenditure of the Corporation for 
managing the Reserves, that the receipts during the last nine years, have not 
averaged more than £2Q0 a year, and that tfre whole of these sums have been 
absorbed by the expenses of the officers of the Corporation. It is indeed stated 
that a considerable number of Leases have been granted, and that a yearly in* 
come may be expected from the land so let of £3,850 currency ; it appears, how- 
ever, that this sum is what is calculated upon as the amount of the rent which 
ought to be obtained, not what has been actually received ; and I fear that when 
the expenses of management and collection come to be deducted, and the neces- 
sary allowance made for bad debts, the net proceeds would be very considerably 
reduced ; even supposing the nominal rent to be collected, it would be but a 
small sum when compared with the burden inflicted upon the Colony. It seems 
indeed to be proved by what has been experienced, not only in Canada but in the 
Australian Colonies that land in countries where so much remains unappropriated, 
can only be profitably occupied by those who have the stimulus of personal and 
permanent interest. Hence the income derived from landed property retained 
in the hands of the government for any public purpose, is trifling compared to 
the inconvenience it occasions ; the same sum raised in almost any other manner 
would be much less .burdensome to the Colony. 



Despatch from Viscount Ooderich to Lieutenant Governor Colbome y K.C.B n 
dated Downing Street, bth April, 1832. 

Sir, — In my despatch, No. 57, of the 21st November, 1831, 1 authorised you to 
apply in the year 1832, towards the maintenance of the Bishop and other minis- 
ters of the Church of England, in Upper Canada, £5,000 out of the Casual and 
Territorial Revenue of that Province ; and I estimated that the resources available 
to the same object from Provincial funds by law applicable to it, would amount to 
about £1,000, making in the whole a sum of £6,000. 1 directed you at the same 
time to divide the sum into three parts ; whereof one, amounting to £1,500, was 
to be paid to the Bishop; another, amounting to nearly £1,000, to the two Arch- 
deacons of York and Kingston ; and the third, of £3,500, in aid of those pay- 
ments which the Society for the Propagation of the Gospel in Foreign Parts is in 
the habit of making to the ministers of the Church of England, who are denomi- 
nated missionaries. Yoa have since been informed by me, in my despatch Nq. 6fc 
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of the 30th of March last, that His Majesty's Government have determined to 
oall upon Parliament to vote, during the life of the Bishop, the whole of his in- 
come. The charge, therefore, for the maintenance of the clergy, for the year 
1832, will be reduced from £6,000 to £4,500. I have since learned, from your 
private letter of the 16th February, that the resource? derivable from the funds set 
apart for this object will considerably exceed the amount at which, judging from 
the information in my possession, I had ventured to rate them. It now appears 
that the interest upon instalments to be paid in 1832, upon Reserves antecedently 
purchased, will amount to £1,200; and that the net produce of the Rents of Clergy 
Lands leased, will not he less than £2,300. To these two sums will be to be added 
the interest upon the purchase-money of these Reserves vested in our funds, which 
will amount to about £300. The total of these items will be £3,800, instead of 
£1,000, at which 1 had estimated them ; and if to this total there be added, from 
the casual and territorial revenue, £ 1,000, making in the whole £4,800, there 
will be abundant means of meeting all the demands for salaries, including the two 
Archdeacons, for which I had intended to provide. A question, therefore, natu- 
rally arises, as to the most advantageous mode of disposing of the £4,000 to be 
taken out of the casual and territorial revenue, which had been destined to this * 
particular service, and which will no longer be required lor that purpose. I have 
considered, with great attention, the observations contained in your private letter of 
the 16th of February, and the propositions which result from them; and I am happy 
to find that your practical views, founded upon personal knowledge and experience, 
are so coincident with those which upon a more speculative view I had been led to en- 
tertain. 1 quite concur with vou in thinking that the greatest benefit to the Church of 
England would be derived from applying a portion at least of the funds under the 
control of the Executive Government in the building of Rectories and Churches, 
and I would add, in preparing, as far as may be, for profitable occupation that 
moderate portion of Land which you propose to assign in each Township or 
Parish for increasing the future comfort, if not the complete maintenance, of the 
Rectors. With this view it appears to me that it would be most desirable to make 
a beginning in this salutary work by assigning to it a portion, at least, of the £4,000 
to which 1 have before alluded, as being no longer required (during the present 
year at all events) for the payment of clerical salaries. 1 say a portion of this 
sum, because I am led to think that it would be expedient, with a view to prevent 
future jealousy and attempts at interference with this Territorial fund, to permit some 
part of it to be disposed of for religious objects generally, without reference to the 

S articular modes of belief whicjb certain classes of the community may entertain, 
orae of it might, for instance, be applied to Churches for the Presbyterians, some 
for Roman Catholic Chapels, and some even for the Methodists, particularly that 
portion of them who may be in communion with the Wesleyan Methodists of this 
country. It is obviously impossible to think of aiding every subdivision of Religion- 
ists, whose varieties are too indefinite to enumerate ; and I feel that even with 
respect to those classes to which I have alluded 1 cannot well undertake to pre- 
scribe to you from hence the exact proportion of assistance which might be fit to 
grant to each. £4000 in the whole will be disposable, and I willingly leave it to 
your discretion to decide as to the proportionate distribution of that sum. I am 
well aware that in the execution of this duty you will have to steer a difficult 
course, and that it will require no small tact to determine by what practical 
means these important objects can best be attained ; the diffusion of religious feel- 
ings and motives of conduct is the great point to be aimed at, and His Majesty's 
government must naturally feel anxious that these should be as extensively as 
possible in unison with the Established Church of this country ; but it cannot be 
forgotten that the condition of Society in such a country as Upper Canada presents 
difficulties in the pursuit of this object which are very serious, and that a state of 
religious peace is above all things essential in establishing in the minds of the 
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people the efficacy of religious principles. Whilst, therefore, I admit without 
reserve my own extreme anxiety for the widest extension of the Church of England 
in Upper Canada, I feel it to be scarcely less important earnestly to urge the inex- 
pediency of seeking to promote that great object by aiming at (he exclusion or 
repression of other Churches. 

I communicate to you these sentiments on the part of the King's Government, 
with an entire reliance upon your judgment and coincidence of views ; and the 
present temper of the majority of the House of Assembly, together with the in- 
creasing prosperity and' general tranquillity of the Province, encourage me to en- 
tertain a sanguine hope that the present opportunity, if wisely and judiciously 
used, may lead to the most important and beneficial results. 

I have, &c, 

(Signed) GODER1CH. 

Lieut. Gen. Sir John Colborne, K.C.B., 
&c, &c, &c. 

P. S. — Upon a point so important as the distribution of the £4000 referred to 
in this Despatch, I should wish no actual step to be taken, until I shall have had 
an opportunity of considering any suggestions which you may have to offer upon 
the subject, which I trust I may receive at as early a period as may be convenient 
for you to favor me with them. 



Draft of a Message to the Legislature of Upper Canada, sent by Sir John Col- 
borne to both Houses of Parliament, in 1832. 

The Lieutenant Governor has received His Majesty's commands to make the 
following communication to the Legislative Council [tne Hou«e of General As- 
sembly] in reference to the lands which, in pursuance of the Constitutional Act 
of this Province, have been set apart for the support and maintenance of a Pro- 
testant Clergy. 

The representations which have at different times been made to His Ma- 
jesty and His Royal Predecessors, of the prejudices sustained by his faithful sub- 
jects in this Province from the appropriation of the Clergy Reserves, have en- 
gaged His Majesty 's most attentive consideration. His Majesty has, with no less 
anxiety, considered how far such an appropriation of territory is conducive either 
to the tern; oral welfare of the Ministers of Religion in this Province, or to their 
spiritual influence. Bound no less by his personal feelings than by the sacred 
obligations of that station to which Providence has called him to watch over the 
interests of all the Protestant Churches within his dominions, His Majesty could 
never consent to abandon those interests with a view to any objects of temporary 
and apparent expediency. 

It has therefore been with peculiar satisfaction that, in the result of his in- 
quiries into this subject, His Majesty has found that the changes sought for by so 
large a proportion of the inhabitants of the Province may be carried into effect 
without sacrificing the just claims of the Established Churches of England and 
Scotland. The waste lands which have been set apart as a provision for the 
Clergy of those venerable bodies have hitherto yielded no disposable revenue. 
The period at which they might reasonably be expected to become more produc- 
tive is still remote. His Majesty has solid grounds for entertaining the hope, that 
before the arrival of that period, it may be found practicable to afford the Clergy 
of those Churches such a reasonable and moderate provision as may be necessary 
for enabling them properly to discharge their sacredT functions. 

His Majesty therefore invite the Legislative Council [the House of General 
Assembly] of Upper Canada to consider how the powers given to the Provincial 
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Legislature by the constitutional act, to vary or repeal this part of its provisions, 
can be called into exercise most advantageously for the spiritual and temporal 
interests of his faithfpl subjects of this Province. 

(Signed,) GODERICH. 



No. 4. 



Charles James, by Divine permission, Bishop of Quebec, to our beloved in Christ, 
Francis Evans, Clerk. 

Greeting^ — We do by these presents give and grant unto you, in whose fidelity, 
morals, learning, sound doctrine and diligence we do fully confide, our license and 
authority to perform the office of Stipendiary Curate in the Parish Church of Wood- 
house, in the County of Middlesex, London District, within our Diocese and Juris- 
diction, in reading the Common Prayers and performing other Ecclesiastical duties 
belonging to the said office, according to the form prescribed in the book of Common 
Prayer, made and published by authority of Parliament, and the Canons and Con* 
stitutions in that behalf lawfully established and promulgated, and not otherwise, of 
in any other manner, you having first before Us 

subscribed the Articles, taken the oaths, and made and subscribed the Declaration, 
■which, in this case, are required by law to be subscribed, made and taken. And we 
do, by these presents, assign unto you the yearly stipend of two hundred pounds 
sterling, to be paid half-yearly for serving the said Cure, being the sum allowed bj 
the Society for the propagation of the Gospel in Foreign parts to their Missionaries, 
while in Priest's Orders. 

In witness whereof we have caused our seal, which we use in this case, to be 
hereto affixed, dated the Seventh day of October, in the year of our Lord one thou- 
sand eight hundred and twenty-eight, and in the third year of our consecration. 

C. J. QUEBEC, L. S. 
(Signed,) J. C. SHERBROOKE. 



No. 5. 

Circular to Clbrot drawing Salaries of £200 per annum, dated York, Ylth 

November, 1832. 

RsrKitBftD Sir, 

The arrangements entered into between His Majesty's Government at home 
and the Society for the Propagation of the Gospel in Foreign Parts, respecting the 
payment of the salaries of the missionaries in Upper Canada, are so far comoleted 
as to enable me to direct you to draw on the 1st of January next, for the sum oi 
£100 sterling, as your half-year's salary ending 3lst December, on the Honorable 
George H. Markland, filling up the form on the preceding page for that purpose- 

I am, Reverend Sir, 

Your faithful sen aat, 

S. J. L9CKHART, Chaplain. 
The Rev. H. Patton. 
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No. 6. 
Extract of a Letter from the Secretary of the S. P. G. F. P. to the Bishop of Quebec 

Grbat Queen Street, Lincoln's Inn Fields, 
July 1st, 1833. 

My Lord, — "I beg to address your Lordship on the subject of the measures 
which have been adopted by Government, with reference to the annual grant here- 
tofore made by Parliament to the Society for the Propagation of the Gospel in 
Foreign Parts, in aid of the Clergy in British North America. 

Tour Lordship is already aware that the Society received distinct intimation 
from Government in the course of the last year,, that the Parliamentary grants would 
be gradually reduced, and that at the end of three years they would be wholly dis- 
continued. The Society has not failed to represent to His Msyesty^s Ministers, in 
the most urgent manner, the well founded claims of the Cbuicb and the Clergy in 
the Colonies of North America upon the British Government, but I regret to say, 
that these representations have proved ineffectual, and the Parliamentary grant in 
1832 was reduced to £12,000. In the present year a sum of £8,000 only is ex- 
pected, and in 1834 a grant of £4,000, which is to be the final one. 

As provision has been made by Government for the Established Clergy in Up- 
per Canada, no payment will be made from the funds of the Society to the Mission* 
aries in that Province after the close of the year 1834." 

I have the honor to be, 
My Lord, 
Your Lordship's most obd't and humble serv't, 

A* M. CAMPBELL, 

Secretary. 



No. 7. 



Extract from Letter of Rev. 8. 1. 1. Lockhart, Chaplain to the Lord Bishop of Que- 
bec, to the Rev. H. Patton, in replv to one from him asking for explanation of 
the last paragraph in the letter of the Secretary of the S. P. G. F. P., dated 
July 1st, 183S. 

Quebec, October 26th, 18SS. 

Dear Sir, — u The Bishop directs me to acknowledge the receipt of your letter 
of the 19th inst., and to answer in particular that part of it in which you inquire as 
to the meaning of a paragraph in the letter of the Secretary of the S. P. G. F. P. 
The explanation is briefly this — His Majesty's Government at home supposing that 
an intimation from Sir John Colborne as to the probable proceeds of the Clergy 
Reserved Lands, &c, was sufficient authority for the assumption, appear to have 
stated positively to the Society, that there would, in Upper Canada, be fully sufficient 
funds arising from this source, to cover the whole amount of the present salaries of 
the Missionaries. But this not being in truth the case, the paragraph from the fore- 
going cause is erroneous." 

I am, dear sir, 

Yours faithfully, 

SAMUEL J. J. LOCKHART. 
The Rev. Henry Patton. 
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No. 8. 

CoRRESPOHDENCE 01? CLERGT IN NoRTH AMERICA. 

No. 1. 

Copy of a letter from R. W. Hat, Esq., to the Ron. J. K. Stewart, dated Downing 
Street, 23rd April, 1834. 

Sir, — In reference to two letters from the Under Secretary of State for this 
Department, dated respectively the 21st November, 1831, and 18th January, 1832, 
proposing to relieve the Parliamentary Estimates from very extensive charges for 
the support of the Church and the promotion of education in the North Americn 
Colonies, I am directed by Mr. Secretary Stanley to acquaint you, for the informa- 
tion of the Lords Commissioners of the Treasury, that he fears it will be unavoid- 
able to apply to Parliament for the continuance of a vote, to the amount of 
£4,000, which, at the date of the above-mentioned communication, it was hoped 
might cease without inconvenience after the present year. In conveying to you 
this opinion, I am desired by Mr. Stanley to recapitulate the circumstances on 
which it is founded ; merely observing in the outset, that the object in view is not 
to increase the clergy estimate from the amount to which, by gradual diminutions, 
it has already been reduced, but only to render the further reduction of £4,000, 
which, under the present arrangement, is to take place next year, contingent upon 
the termination of existing interests. 

Until the year 1832, payments had been made to the clergy out of the army 
extraordinaries, and out of the grants on various colonial estimates, to the amount 
of £9,500; but in the year 1832 all these payments were collected into one distinct 
estimate, styled the North American Clergy Estimate ; and it was intimated that,. 
on the death of the individuals holding the benefices or offices for which 
application was then made to Parliament, no grant would be asked tor their 
successors. In the reduction effected by ihis measure, provision was made, it will 
be observed, for the persons actually in employment in the Colonies. At the same 
time it was proposed, that whereas, previously, a grant of £ 16,000 had been voted 
annually to the Society for the Propagation of the Gospel, the grant in the year 
1833 should be limited to £12,000, and that in every following year it should be 
reduced by a diminution of £4,000 until it should cease. In the abolition of this 
latter grant, no provision was made, as in the other case, for the parties actually in 
employment in the Colonies. 

In consequence of the withdrawal of the aid heretofore received from Parliament, 
the Society for the Propagation of the Gospel appears to have found it impossible 
to maintain its former establishments ; and it announced last year that in Upper 
Canada, where Government had been able to provide an annual payment of £100 
to each Missionary at present employed, the present average being £200, 
the allowance of the Society to its missionaries would be discontinued after the 
year 1834, and that in all the other North American Colonies they would be 
reduced by one-half after the year 1835. The communication of the Society to. 
the Bishops of Quebec and Nova Scotia, embodying these determinations, accom- 
panies this letter. 

The intelligence of the ^measures above described appears to have excited 
much alarm and dissapointment in the Colonies, both among the missionaries and 
among the congregations committed to their care. On behalf of the Missionaries, 
Mr. Stanley has been called upon, by various and earnest appeals to bim,.to consider, 
the hardship of depriving these ministers of the salaries which were offered* to, 
their acceptance when they were induced to quit their homes for the present distant 
employment* On behalf of the congregations (many of them the inhabitants of' 
remote and thinly-peopled settlements) his attention has been directed to their 
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poverty; and to the extreme difficulty which they must experience in finding a 
suitable maintenance for a minister, after providing, as they are at any rate required 
to do, tor the erection and repairs of a church, and for the building of a parsonage- 
house. One parish in the province of New Brunswick is at this moment severely 
pressed by a debt which it has been obliged to contract in execution of the latter 

Surposes. On a review of all the representations which have reached him, 
dr. Stanley cannot but regard it as much to be lamented, that the missionaries 
should not receive the emoluments of which the expectation was held out to them' 
when they proceeded to the Colonies. The principle of protecting persons actually 
in employment from loss was sanctioned by Parliament in the case of the rest of 
the North American clergy ; and although there are unfortunately not the means of 
carrying this rule fully into effect in the case of the missionaries, Mr. Stanley feels 
the justice of acting upon it so far as circumstances will permit. 

Such being the conclusion at which he has arrived, it remains to describe the 
manner in which he would endeavour to carry it into execution. In order more 
clearly to explain his views, a comparative statement has been prepared, which is 
hereto annexed, shewing the funds which were appropriated to the payment of 
the missionaries in 1832 (the latest year for which complete accounts could be 
rendered) and the funds which it is proposed to apply to the same use hereafter. 

The payments made by the Society for the Propagation of the Gospel in 1832 
amounted to £22,294; but as £12,000 was granted to the Society by Parliament 
in that year, the sum actually drawn from its own resources was £10,294. The 
Society has declared that it is willing to continue to bear an expenditure to that 
amount. Now, it will be seen from the statement to which I have alluded, that, 
if the society were relieved from all charge on account of the missionaries in Upper 
Canada and Nova Scotia, and if it were not called upon for a larger payment than 
£8,800 in New Brunswick, the entire demand upon it for maintaining the present 
establishments in North America would fall within the prescribed limit of £ 10,294. 
The question for consideration is, whether the Government can undertake to afford 
the required relief in the Colonies above mentioned. 

Mr. Stanley is constrained to acknowledge that, considering the limited means 
at his disposal, the Government can neither with propriety encage to provide the 
full amount of the salaries of missionaries in Upper Canada and Nova Scotia, nor yet 
to supply the difference between, £3,800 and the full amount of the salaries in New 
Brunswick. Much as he laments the fact, he perceives it to be undeniable, and he 
sees for it no remedy. But he would not on that account abstain from making such 
an effort on behalf of the clergy as is practicable, and commensurate with the means 
which Government can command. The Lords Commissioners of the Treasury are 
aware that in Upper Canada, where the Crown revenues already contribute a sum 
of £3,630 in aia of the payment of missionaries, such a further sum could, though 
not without difficulty, be derived from the same source, as would constitute a pay- 
ment of 85 per cent, on the entire amount of their salaries ; and in New Brunswick, 
even if the territorial revenue be made over to the Assembly, on the moderate terms 
on which it has been offered to that body, the commuted revenue would still aflord 
the small snm which would be requisite (in addition to the amount of £8,800) for 
a payment of 85 per cent, on the present salaries of the missionaries. In Nova 
• Scotia there are no local resources available for the object in view; but if Parlia- 
ment should convert into a vote for the clergy of this colony the grant of £4,000 in- 
tended to be made to the Society for the Propagation of the Gospel this year, and 
should continue the vote during the lives of the present missionaries, the amount 
would suffice to make on this station a larger payment than was contemplated by the 
Society in the communication to. the Bishops in North America, to which I ha?e 
already adverted. 

Such are the arrangements under which Mr. Stanley thinks that, from the 1st 
-April, 1884, His Majesty's Government might undertake to relieve the Society for 
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the Propagation of the Gospel from all charge on account of the missionaries at pre- 
sent in Upper Canada and Nova Scotia; and from all charge, above £3,800, on 
account of missionaries in New Brunswick ; the Society being engaged to make the 
remaining provision requisite for the support of its clergy employed in North Ame- 
rica. It has been ascertained by Mr. Stanley that the Society would cheerfully 
acquiesce in such a plan. I am, therefore, to request, that you will acquaint me 
whether it meets the concurrence of the Lords Commissioners of the Treasury, and 
whether their Lordships would be prepared to sanction the proposed employment 
of a part of the Crown revenues of Upper Canada and New Brunswick, as well as 
the application which, if these recommendations be adopted, must be made to Par- 
liament for the appropriation and continuance, in favour of missionaries in Nova 
Scotia, of the grant to be made this year to the Society for the Propagation of the 
Gospel. I am, &c, (Signed,) R. W. HAY. 



COPY. 



Payments in 1832 to Missionaries employed by the Society for the' 
Propagation of the Gospel. 


Payments proposed to be made 
from the 1st April, 1834, to. 
Missionaries employed by 
the Society for the Propaga- 
tion of the Gospel. 




Paid by 

the 
Society. 


By the 
Local 
Govern- 
ment 


By vote 
of Par- 
liament. 


i 
Total. 


Paid by 

the 
Society. 


By the |By vote 
Local of Par- 
Govern- jliaraent. 


TotaJ. 


Upper Canada . • 


£. 

4026 

8415 

5824 

6120 

2170 

100 

300 

400 

100 

245 

420 

175 
22,294 
12,000 


£ 
863Q 



• « • • . 




£ 
7655 

3965 

5824 

6120 

2170 

100 

800 

400 

100 

245 

420 
175 


£. 
NU. 

3416 

8800 
2170 
100 
800 
400 
100 


£ 
6606 


£. 

550 
4000 


£. 
650f 


Lower Canada 


650» 



8966 


Nova Scotia 

Kew Brunswick... 


662 


4004 
485S 


Newfoundland 

fiermuda 


2179 
100 


Prince Edward's Island 

Cape Breton 

Cape of Good Hope 

Paid by the Soeiety to School 
masters and Pensioners in Up- > 
per Canada 






300 
409 
100 







To Catechists and Schoolmasters ) 

in Lower Canada ) 

To Four Divinity Students in Do... 





Deduct Parliamentary Grant 


3630 


550 


26,474 


10,285 


7068 


4550 


21,891 


Society's Contribution •« 


10 294 
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No.*. 

Copy of a Letter from the Hon. J. Stewart to R. W. Hay, Esq., dated Treasury 
Chambers, 15/A May, 1834. 

Sir, — I am commanded by the Lords Commissioners of His Majesty's Treasury 
to acquaint you, for the information of Mr. Secretary Stanley, that my Lords having 
had under their consideration the circumstances urged in your letter of the 23rd 
ultimo, with respect to the missionaries employed in the North American Colonies 
by the Society for the Propagation of the Gospel, cannot but admit that the inter- 
ests of the parties who have been induced to engage in the missions by the stipends 
which the aid of Parliament enabled the Society to offer should be protected, so far 
as may be consistent with the imperative demands for economy in every branch of 
the public expenditure. My Lords are therefore willing with the view of allevi- 
ating the distress to which the missionaries would be exposed by the very large re- 
duction of their stipends which is provided for by the Society's letter to the Bishops 
of Quebec and Nova Scotia, of the 1st July last, to accede to Mr. Stanley's recom- 
mendation for the adoption of such an arrangement as may ensure to the present 
missionaries the continuance of salaries somewhat below the rates they have hither- 
to received,, but exceeding the rates to which the Society, if deprived of all aid, 
would be constrained to reduce them. 

My Lords will accordingly sanction the appropriation out of the territorial 
revenue of Upper Canada of a sum not exceeding £6,506 per annum, for pay- 
ment of such stipends to the missionaries now doing duty in that province as shall 
be equal to £85 per cent, of the stipends they received from the Society and from 
the Government for the year ending 1st July, 1833, with the understanding that, 
as the present missionaries drop on, this appropriation is to diminish and eventu- 
ally to cease. 

My Lords will likewise sanction the appropriation out of the territorial rev- 
enue of New Brunswick of a sum not exceeding £552 per annum, in aid of the 
provision of £3,000 per annum, to be made by the Society, so long as such aid 
shall be requisite for continuing to the missionaries already settled in that pro- 
vince, stipends equal to £85 per cent, of the stipends they received for the year 
ended 1st July, 1833 ; but which aid is to be reduced and wholly discontinued 
as any diminution takes place in the number of the missionaries already engaged. 
In further pursuance of this arrangement, and on adverting to the proceed- 
ings that have already taken place for obtaining from Parliament the grant of 
£4,000 in aid of the funds of the Society for the Propagation of the Gospel, my 
Lords conceive that it may be sufficient that the Society should, for the present 
year, undertake to apply the whole of this grant to the support of the mission- 
aries in Nova Scotia, assigning them such proportionate rates of stipend, with 
reference to what they received for the year ended 1st July last, as that grant may 
afford the means of paying; and my Lords will be prepared to sanction future 
applications to Parliament for such proportion of the grant of £4,000 as may be 
necessary to continue the payment of tne rates of stipend, to be assigned for the 
present year to such of those individuals now employed as missionaries in Nova 
Scotia, as may remain in the discharge of their spiritual duties in that province. 
As these arrangements will take effect from the 1st ultimo, and as the Society 
will have received the grant of £8,000 for the year ending at that day, my Lords 
presume the Society will be able, and will consent to make good to the mission- 
aries up to that period the rates of stipend to which they will be entitled under 
this arrangement, instead of enforcing the whole of the reductions provided for 
by the letter of the Bishops in North America of 1st July, 1833. My Lords also 
•consider their sanction to have been given to this arrangement upon the distinct 
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understanding that the Society will be prepared to support the present remaining 
missionaries upon the scale adopted in the statement which accompanied your 
letter, and especially that the allowances will be continued from its lands to the 
five rectors in Lower Canada, and that no further claims on this account will in 
any event be made on the public revenue of this country or of the colonies. 

As the sole object of this arrangement is to secure some competent provision 
for those individuals who have heretofore been engaged as missionaries, and as 
it is not intended to apply to any future missions or to any other system of ecclesi- 
astical establishment in these Colonies, my Lords would further request to be 
favored with a statement specifying the names of the Society's missionaries now 
employed in Upper and Lower Canada, in New Brunswick, and in Nova Scotia, 
the periods at which they were sent out by the Society, the places at which they 
are stationed, the amount of the stipends they received prior to the 1st July, 183a, 
either from the Society or from the colonial funds, or other sources, and the 
amount of the stipends to which they will now be entitled ; and my Lords con- 
ceive it will be proper that copies of these statements should be transmitted to 
the Governors of each of the respective Colonies, with directions to report all 
casualties that may occur amongst the individuals whose names appear in them, 
in order to the gradual reduction and eventual discontinuance both of the appli- 
cations to Parliament and of the appropriations of colonial funds, as the parties 
may die off or otherwise remove from or resign their missions. 

I am, &c. 
(Signed,) J. STEWART. 



No. 8. 



Copy. of a Letter from R. W, Hat, Esq., to the Hon. J. Stewart, doled Dawning 
Street, \Zth May, 1834. 

Sir, — I am directed by Mr. Secretary Stanley to acquaint you, for the information 
of the Lords Commissioners of His Majesty's Treasury, that an application for 
pensions from two missionaries lately employed in the diocese of Quebec having 
been referred to the Society for the Propagation of the Gospel for investigation, 
the enclosed letter has been received from the Secretary to the Society, containing 
a report that the Rev. Mr. Parkins appears to have established his right to a 
pension. 

In the year 1813, a pension of £100 per annum was promised by Eail 
Bathum, with the concurrence of the Board of Treasury, to such missionaries 
employed in the North American Colonies as after ten years' service should be 
disabled by age or infirmity from the performance of their duties. This promise 
(which w*s itself only a repetition, with some modifications, of a promise made 
by the Earl of Liverpool in 1811) has not been retracted; and it has been com- 
monly held out by the Society for the Propagation of the Gospel as one of the 
inducements to clergymen to undertake a mission to the North American Colo- 
nies. There is no doubt that the engagement remains in force, and it is certain 
that the Society for the Propagation of the Gospel will not, after the loss of the 
aid formerly derived from Parliament, undertake to defray the pensions which 
the Government, under the circumstances I have stated, seems bound to grant. I 
am therefore directed by Mr. Secretary Stanley to request that you will bring the 
subject generally under the consideration of the Lords Commissioners of the 
Treasury, and more especially that you will submit to their Lordships the claim 
of Mr. Parkins, to be allowed from such fund, as they may deem proper, a pension 
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trf £100 per annum. As Mr. Parkins resigned bis employment more than 
twelvemonths ago, and has only drawn an allowance of £80 per annum since that 
lime, granted to him temporarily by the Society for the Propagation of the Gospel^ 
fce will, for the period that has elapsed, have a claim to the difference between 
the allowance he has received and the amount of the pension to which he is 



deemed entitled. 



I am, &c, 
(Signed,) R. W. HAY. 



No. 4. 



Copy of a Letter from the Hon. J. Stewart to R. W. Hat, Esq., dated Treasury 
Chambers, 28/A May, 1834. 

Sir, — r am commanded by the Lords Commissioners of his Majesty's Treasury 
to request that you will state to Mr. Secretary Stanley that, before my Lords can 
$ome to. any decision upon the subject, of the retired allowances proposed to be 
granted to two missionaries lately employed in the diocese of Quebec, to which 
your letter of the 18th instant refers, it is necessary they should have before them 
the lists of the missionaries, required by their communication to you of the 13th 
instant. My Lords would accordingly request that those lists may be procured 
from the Society without any avoidable delay ; and in the meantime they would 
suggest that any final arrangement with the Society, in regard to the stipends of 
the existing missionaries, should be deferred until they may have opportunity to 
consider whether any stipulation should be made respecting the retired pensions 
' or allowances of that portion of the missionaries for whose stipends it is proposed 
that provision shall be henceforward made by the Society. 

I am, &c, 
(Signed,) J. STEWART. 



No. 6. 



Copy of a Letter from Francis Baring, Esq., to R. W. Hat, Esq., dated 
Treasury Chambers, 27th June, 1834. 

Sir : — The Lords Commissioners of His Majesty's Treasury have had under 
their consideration a letter from Mr. Lefevre, dated the I lth instant, transmitting 
a list of the missionaries employed under the Society for the Propagation of the 
Go- pel in the ( ol nies; and I am to request you will state to Mr. Secretary Rice 
{with reference to your letter of the 13th ultimo, forwarding to this Board the 
report of that Society on the applications for pensions to the Rev. Mr. Parkin 
and the Rev. E. Burton, and your previous communication of the 23rd of April, 
and the reply from this department of the 15th ultimo, respecting the arrange- 
ments to be made with \\e Society for the support of the missionaries who have 
keretofore been induced to proceed to, and are at present employed in the 
Colonies.) that although, upon full consideration of ail the circumstances con- 
nected with these subjects, my Lords would not feel warranted in incurring any 
further amount of charge on account of these missions than the provision in aid 
ot the Society's funds sanctioned by the letter to you of the 15th ultimo, they will 
•be piepnred to extend that arrangement so far »s may become necessary to pro- 
fide for the pensions that may be claimed by the missionaries in Upper Canada 
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or in Nova Scotia, or by their widows, under the agreement with the Society, 
notified to them in Mr. Goulburn's letter of the I9h of May, 1813, provided the 
Society will undertake to meet the similar claims that may be preferred by mis- 
sionaries on the other stations, or their widows ; and my Lords would also be 
further prepared to sanction the continuance of the payment of £552 per annum 
out of tne territorial revenue of New Brunswick, or lh$ requisite portion of it, so 
long as the expenditure of the Society for the existing missions in that colony, 
either in discharge of the salaries of the missionaries, or of the retired allowances 
and pensions now in question, may exceed the sum of £3,800 per annum, which 
it is understood, the Society will be willing to devote to it. 

Adverting to the very large proportion of the charge for the present mission- 
aries from which the Society will be wholly relieved by these arrangements, my 
Lords entertain little doubt but that the Society will readily accede to them ; and 
in that case they have only to repeat their requisition in the letter to you of the 
15th ultimo, for statements of the missionaries in Upper and Lower Canada, 
New Brunswick, and Nova Scotia. But should the Society object to become 
responsible for such retired allowances and pensions as might be claimed, under 
the agreement of the year 1813, by missionaries employed elsewhere than in 
Upper Canada and Nova Scotia, or by their widows, it will be necessary for my 
Lords to reconsider the terms upon which any future aid should be granted 
to the Society; and my Lords accordingly request that in any communica- 
tion to the Society upon the subject of that aid, it may be expressly stated that 
it is contingent upon their acceding to the present proposition respecting these 
allowances and pensions. 

I am, &c, 

(Signed,) F. BARING. 



No, 7. 



Copy of a Letter from R. W. Hat. Esq., to the Rev. A. Campbell, dated Downing 

Street, 5th JtiJy, 1834. 
Sir. 

In my letter of the 30th May last, I acquainted you that the Secretary of 
State was in communication with the Lords Commissioners of the Treasury* re- 
specting the reduction in the income of missionaries employed in the North Ameri- 
can Colonies, which the Society for the Propagation of the Gospel had been com- 
pelled to make, in consequence of the discontinuance of the Parliamentary aid 
formerly granted to that Society. 

I am now directed by Mr. Secretary Spring Rice, to transmit to you the en- 
closed copies of the correspondence which has pissed between this department and 
the Treasury tan the subject ; and I am to request that you will inform me whether 
the Society for the Propagation of the Gospel are prepared to acquiesce in the 
arrangement proposed in my letter to th*5 Secretary of the Treasury, dated the 
23rd ot February last, as modified by the communications received from that de- 
partment, dated 15th May and 27th June last. More especially, I am directed to 
inquire whether the Society will consent to male that provision for the pensions of 
missionaries and their widows which is demanded by the Loids Commissioners of 
the Treasury ; and whether, as assumed by their Lords 1 ipe, the Society will be 
willing to make good to the missionaries, up to the 1st of May last, the stipends 
to which they will be entitled under this arrangement, instead of enforcing the 
reduction provided for by the letter to the Bishops of Quebec and Nova Scotia, of 
the lat of July, 1888. 

I am, &c, 
(Signed,) R. W. BAY. 
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No. 8. 

Extract from the Minutes qf the Society for the Propagation qf the Gospel in 
Foreign Parts, dated Lincoln's Inn Fields, July 18to, 1834. 

At a general meeting, " Read a letter from R. W. Hay, Esq., dated Downing 
Street, July 5th, 1834, forwarding copies of a correspondence between the Colo- 
nial Office and the Treasury, and inquiring whether the Society are willing to 
acquiesce in the arrangement agreed upon by those two departments, and to pay 
the pensions mentioned by the Treasury, and to make good to the missionaries, 
up to the 1st of May last, the stipends to which they will' be entitled under the 
new arrangement 

44 Resolved, that in consideration of His Majesty's Government having un- 
dertaken to pay about 85 per cent, on the salaries of the existing missionaries in 
Upper Canada, Nova Scotia, and a part of New Brunswick (provided such mis- 
sionaries were actually employed at Midsummer, 1833), and also to make provi- 
sion for the pensions of those missionaries and of their widows, according to the 
terms agreed upon by His Majesty's Government in the year 1813. 

44 The Society consent to appropriate annually from their funds a sum not 
exceeding £10,285, for the payment of the salaries of the like existing mission- 
aries in Lower Canada, the remaining portion of New Brunswick, Newfound- 
land, Prince Edward Island, and Cape Breton, and of the pensions to which 
those missionaries and their widows shall be entitled under the terms agreed 
upon in the year 1813." 

(Signed,) A. M. CAMPBELL, Secretary. 



No. 9. 



Copy of a Letter from the Rev. A. M. Campbell, dated Great Queen Street 

July 28tt, 1834. 
Sir, 

I am directed by the Society for the Propagation of the Gospel in Foreign 
Parts, to transmit to you, for the information of Mr. Secretary Spring Rice, tne 
enclosed extract from the minutes of the Society ; and also to acquaint you, thai 
during the year ending on the 1st of May last, the missionaries in British North 
America, received sums amounting to 85 per cent, on their former salaries. 

I am, &c M 
(Signed,) A. M. CAMPBELL, Secretary. 

R. W. Hay, Esq., 
Sfc. ifc. SfC. 



Circular to the Clergy, dated Quebec, 8th May, 1834. 

Reverend Sir, 

The amount of salary arising from the proceeds of the Clergy Reserved 
Lands, which, with the sanction of His Excellency the Lieutenant Governor, 
you will receive for the current year, is £ to be drawn for upon the 

Receiver General, Toronto, U.C. 

In consequence of the payments made by the Society P. G. F. P. to several of 
the Missionaries in January last, I am requested by the Secretary to inform the 
Clergy of Upper Canada, that the closing payment of the Society (as specified in 
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the Secretary's letter of 1st July, of which you are in possession) is now not to 
be drawn for on the 1st July next, but on the 1st January, 1835. In order, there- 
fore, more nearly to equalize the half-yearly receipts of the Clergy, I authorize 
you to draw upon Toronto, on July 1st, for £ 

You will perceive that the allowance to be paid you for this year, exceeds 
the sum proposed to be continued by the Society 10 the missionaries, whose sala- 
ries they themselves pay ; and I am not altogether without hope that with the 
increase of funds from the Clergy Reserved Lands, the missionaries of the Society 
in Upper Canada will obtain a proportionate increase of annual income, until it 
again reaches the sum which they formerly received. 

I have the honor to be, Rev. Sir, 

Your faithful servant, 

C. J. QUEBEC. 



Sherbrooke, June 23, 18S4. 

Rbvd. Sir, — The following memorial to Mr. Stanley has been prepared for the 
signatures of the Clergy of this Diocese. And as it is desirable that there should 
be no needless delay m the transmission of this memorial, I beg you to inform the 
Archdeacon of Quebec whether you will authorize him to attach your name to it. 
Make your letter single, and direct it to " the Venerable, the Archdeacon of Quebec, 
Civil Secretary's Office, Quebec." 

Your faithful servant, 

C. J. QUEBEC. 



To the Right Honorable E G. Stanley, His Majesty's Principal Secretary of State 
for the Colonies, &c. &c. &c. 

The memorial of the undersigned Ministers of the Church of England in the 
Canadas and Missionaries of the Incorporated Society for the Propagation of the 
Gaspel in Foreign Parts, most respectfully shcweth : 

That towards the close of the month of September last, your memorialists 
received from the Lord Bishop of Quebec a circular bearing the date of the 
1st July, 1833, signed by the Secretary of the Society above mentioned, in 
which circular his Lordship was requested to inform your memorialists, that from 
and after the date of the said letter, the salaries paid to them up to that date, should 
undergo a reduction of thirty per cent., and that a further diminution should peri- 
odically take place until July, 1835, at which time their salaries are to be reduced to 
one-half of the amount originally stipulated: 

That although in the Province of Upper Canada arrangements have been made 
for paying from the Clergy Reserves, which are now available therein to that extent, 
the sura of £100 yearly to such of your memorialists as are resident within that 
Province, their allowance from the Society is to be altogether withdrawn, leaving them 
upon the same reduced footing with their brethren in the Lower Province : 

That this reduction is the consequence of the diminution already effected, and 
the cessation which is about to take place of the Parliamentary Grant heretofore 
made annually in aid of the designs of that Venerable Society : 

That from the whole tenor of the proceedings of Government since the conquest 
of the Country ; from the allotment of lands under the 81st Geo. III., c. 31st, for the 
endowment of Rectories or Parsonages according to the establishment of the Church 
of England, which may be expected ultimately to afford a considerable revenue; 
from the erection of the Provinces into a Diocese, and the appointment of a Bishop 
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in 1793 ; from the reservation to itself on the part of the Crown, of the presentation 
to ecclesiastical Preferments ; from the establishment of a Cathedral Church at Quobec, 
the formation of Archdeaconries and Parishes, and the constitution of Corporations 
of the Clergy of the Church of England in each Province for the manageaient of the 
Reserves, the impression was created and maintained of an intention on the part of 
His Majesty's Government to provide in a permanent manner for the institutions of 
the Church of England thus formed within the country, and the Society and its 
Missionaries were induced to enter mutually into engagements from which they must 
have abstained, if they could have anticipated the failure of the expectations so 
raised : 

That in the faith of continued countenance and support from His Majesty's 
Government, the Bishops of Quebec, in concert with the Society, have from time to 
time done their utmost to provide for the progressive demands of a still increasing 
population of the Church of England, (which of late years have received vast 
accessions from the influx of emigration,) by promoting the erection of Churches, 
and the formation of Missions* and by encouraging respectable and zealous Clergymen 
to forego their views and expectations at home, and to remove themselves and their 
familit 8 to Canada : 

That your memorialists entered accordingly upon the charges respectively 
assigned to them, with a fall conviction that their services were engaged for life, at 
the stipulated salary which was then allotted to them and specified upon the face of 
the forms which gave them authority to execute their sacred office : 

That the removal of many of your memorialists from their own country was 
attended with sacrifices, which they will not now regret, because they trust that 
their ministry has not been wholly without fruit in the field where they have been 
called to labour by the Providence of God ; but of the extent of which sacrifices, as 
now made to appear, they were totally unaware at the time, and which, had such an 
issue been forseen, it would have been regarded, with reference to worldly interest, 
as the very height of imprudence to make : 

That your memorialists, in most instances, found their emolument, even before 
they were diminished by one-half, to be no more than sufficient, with the strictest 
economv and management, to afford them a suitable maintenance according to their 
station in society, and to meet their demands arising from their relation to their 
people, especially ia a climate where the severity of the winter imposes additional 
expenses upon themselves, and causes additional hardships to the poor ; that even 
then they saw themselves surrounded, although they saw it without repining, by 
many in other professions or pursuits, who with similar original prospects, and 
pretensions in life, and with a much less expensive education, had risen to far 
ampler means of providing for their families ; but that with the slender allowance 
now assigned to them, they feel their respectability to be lowered, and their useful- 
ness abridged ; their credit impaired in quarters from which they were in the habit 
of receiving their supplies, and the field df their exertions necessarily narrowed on 
account of expenses attending their circuits of duty : 

That other circumstances, which it might be considered a needless minuteness 
to particularise, have in different parts of the Diocese, deprived many of your 
memorialists of certain small emoluments, which constituted an addition to their 
incomes, and have thus conspired with the reduction which the Society for the 
Propagation of the Gospel have felt themselves necessitated to make, to bring them 
into a situation of positive and severe embarrassment and distress ; so that humili- 
ating examples might be here produced of their inability to meet their engagements, 
contracted under no apprehension of so adverse a change, or of their want of means 
to retain a single servant, male or female, hi the family, to perform the menial offices 
of the house : 

That it is impossible, under the circumstances of this country, to remedy the 
evils here represented, unless to a very inconsiderable extent, by means of the volun- 
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tary contributions of the people (which are, at the best, apt to create an objectionable 
kind of dependence,) however well affected towards the Church or personally towards 
their ministers, not only because the congregations have been long habituated to 
consider the main support of their Clergy as a thing provided for from other and 
permanent sources, but because the members of such congregations themselves, in 
the great majority of settlements, are actually unable, from the scarcity of money 
and the struggles which they are making to establish their own families, to provide 
what is necessary even for such a purpose : 

That therefore your memorialists most respectfully pray that you would be 
pleased to take the hardships of their case into your most serious and favorable con- 
sideration ; and to devise such means from any funds which may be at the disposal 
of Government, as to your wisdom shall suggest themselves, not only for their personal 
relief, but for the preservation of those high interests of which they are in charge, 
and which must unavoidably suffer if the present depressed condition of the Clergy 
should continue : 

That with reference particularly to this last object, which far transcends the other 
in their estimation, your memorialists cannot forbear from taking this opportunity 
most respectfully but most earnestly to represent the importance of directing endow- 
ments to be made everywhere from the Clergy Reserves with the smallest possible 
delay, in order that matters may at length be put in train for making a permanent 
and suitable provision for the Church, and that the many evils may be remedied 
which arise from the precarious and unsettled condition of her establishment in the 
country. 

And your memorialists as in duty bound, Jfcc. &c. 



No. 10. 



Extract from the Report for 18S8 of the Venerable the Society for the propaga- 
tion of the Gospel in Foreign parts, pp. 36, 37 and 88. 

" In the Spring of 1833, the Society having ascertained the determination of 
His Majesty's Government to discontinue the Parliamentary grant, was compelled 
to take measures for securing its own finances, which were altogether unequal to 
the payment of the whole stipends to the North American Clergy, without aid 
from the public purse. A Report was agreed to and extensively circulated, re- 
commending that the salaries throughout British North America should be re- 
duced forthwith in proportion to the reductions in the Parliamentary grant. In- 
formation of this arrangement was forwarded to the Bishops of Nova Scotia and 
Quebec, with instructions to the Clergy respecting the sums which they would 
receive in future from the Society. The intelligence of so great and sudden a 
diminution of income, amounting, after the close of 1834, to one-half of the amount 
which had been received down to the beginning of the year 1833, produced 
general dismay. The Clergy entertained no hopes of adequate relief from local 
resources. They had accepted their appointments in full confidence that the 
Society would be enabled to make good the stipulated salaries and to pay the 
pensions offered by His Majesty's Government in 1813. 

They had in many instances left their native land, and settled down in the 
wilderness with the most implicit reliance upon the fulfilment of these engage- 
ments. They had in almost all instances, incurred considerable expense in 
establishing themselves in their respective habitations, and made themselves 
liable for sums which, with their diminished means, it would be absolutely im- 
possible to pay. They remonstrated, therefore, upon the extreme hardship of their 
situation, and earnestly implored the Government and Society to interfere and 
rescue from that utter ruin which stared them in the face. 
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These representations were strengthened by the statements forwarded by the 
Colonial authorities, both ecclesiastical and civil. The justice of the claim was 
admitted by His Majesty's Government, and they have concluded an arrangement 
with the Society by which the more immediate and urgent wants of the Clergy 
will be supplied. Government has undertaken to apply to Parliament for an 
annual grant of £4,000 to be employedjn paying the salaries of the Missionaries 
now employed in Nova Scotia, and the* pensions to which they and their widows 
may become entitled under the terms agreed upon in the year 1818 ; and they 
have also undertaken to apply sums, arising from Colonial resources, and amount- 
ing in the whole to £7,060, to the like purposes in Upper Canada and a part of 
New Brunswick ; while the Society, in consideration of this undertaking, has 
consented to appropriate annually from its funds, a sum not exceeding £10,285, 
for the payment of the salaries of the existing Missionaries in Lower Canada, 
a part of New Brunswick, Newfoundland, Prince Edward's Island, Cape Breton, 
and Bermuda, and of the pensions of those Missionaries and their widows." 



List of Clergy in the Province of Upper Canada, 1st January, 18SS, with their 

half yearly Salaries at that date. 



Adolphwtown , 

Amherst burg 

Ancnster 

Bath 

Beck with , 

Belleville 

Brockville 

Carrying Place 

Cavnn 

Chatham 

Chippewa 

Oobourg 

tyrnwall , 

Fort Erie , 

Giimnby , 

Hallowell 

Kingston 

London , 

March and Hontly . . . 
Markham and Vaughan 

Matilda 

Niagara , 

Oxford 

Penh 

Peterborough 

Port Hope 

Prescott 

Richmond 

St. Catherines 

St. Thomas 

Toronto, (Township) . . 

WiUiamsburgh , 

Woodhouse 

Tonge 

York 

Mohawk 

Sandwich 

Osoabruck 

Thomhill , 

Guelph , 



£ 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
60 
50 
100 
100 
100 
100 
-100 
100 
100 
100 
100 
75 
76 
100 
100 
187 
100 
60 
50 
18 
18 



Job Deacon. 
Romaine Rolph. 
John Miller. 
John Stoughton. 
Richard Harte. 
Thomas Campbell. 
William Gunning. 
John Grier. 
Joseph Thompson. 
Thomas Morley. 
William Leemmg. 
Alexander N. Bethnne, 
George Archbold. 
John Anderson. 
Geo. R. F. Grout 
William Macau 1 ay. 
Archdeacon StueA 
Edward J. BoswelL 
Ralph Leeming. 
V. P. Mayerhoffer. 
Frederick Myers. 
Thomas Green. 
Henry Pat ton. 
Michael Harris. 
Samuel Armour. 
Jsmes Coghlan. 
Robert Blakey. 
Robert Short. 
James Clarke. 
Mark Burnbam. 
James Magrath. 
J. G. Weagan. 
Francis Evans. 
Rossington Elms. 
Archdeacon Strachan. 
Saltern Givins. 
William Johnson. 
Frederick Mack. 
G. Mortimer ) Broken 
A. Palmer. J Periods. 
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Lmt of Clergy in the Province of Upper Canada, 1st July, 1883, with their half 

yearly Salaries at that date. 



Adolphustown 

Amherstburgh 

Ancaster 

Beth 

Beckwith 

Belleville 

Brockrille 

Carrying Place 

Cavan 

Chatham 

Chippewa 

Cobourg..... 

Cornwall 

Fort Krie 

Grioubv 

Hallowell 

Kingston 

London 

Hamilton 

Markhatn and Vaughan 

Matilda 

Niagara 

Oxford 

Perth 

Cavan 

Port Hope 

Prescott 

Bichmond 

St. Catharines 

St. Thomas 

Toronto, (Township) ... 

Williamsburgh 

Woodhouse 

Tonge 

York «... 

Mohawk 

8andwich 

Osnabmck 

Tfaornhtll 

Guelph «... 

Adelaide 

March and Huntly 



£ 

100 

100 

100 

100 

100 

100 

100 

100 

50 

100 

100 

100 

100 

100 

100 

100 

100 

65 

100 

65 

50 

100 

100 

100 

100 

100 

100 

100 

100 

100 

75 

75 

100 

100 

137 

100 

50 

50 

29 

25 

50 

25 



Jacob Deacon. 

Romaine Rolph. 

John Miller. 

John S tough ton. 

Richard Harte. 

Thomas Campbell. 

William Canning. 

John Grier. 

Joseph Thompson. 

Thomas Morley. 

William Leeming. 

Alexander N. Beth ana. 

George Arch bold. 

John Anderson. 

Geo. R. F. Groat 

Wm. Macaulay. 

Archdeacon Stuart. 

Benj. Cronyn, (from 1st November 1882.) 

Ralph Leeming. 

V. P. Maverhofler. 

J. 9. B. Lindsay. 

Thomas Creen 

Henry Pat ton. 

Michael Harris. 

Samuel Armour. 

James Coghlan. 

Robert Blakcy. 

Robert Short. 

James Clarke. 

Mark Burnham. 

James Ms grain. 

J. G. Weagan. 

Francis Evans. 

Rossi ngton Elms. 

Archdeacon Strachaa, 

Saltern Givins. 

William Johnson. 

F. Mack. 

G. M. Mortimer. 
Arthur Palmer. 
Dominic Blake. 

James Padfield, (from April.) 



No. 12. 

Extract from Report of the Society for the Propogation of the Gospel in 1837. 

In North America, the circumstances of the Clergy have been materially affeo- 
ted by the withdrawal of the Parliamentary Grant, from which the larger portion 
of their salaries had been defrayed. And it was not until the strongest remon- 
strances had l>een made to Government, both by the Colonial authorities and by 
the Society, that an arrangement was effected for the payment of three-fourths of 
the original salaries to all Missionaries employed previously to the year 1833. 
According to the terms of this agreement, Government undertook to pay the redu- 
ced allowances of the Missionaries in Nova Scotia, from an annual Parliamentary 
Grant ; and in Upper Canada, from Colonial resources, upon condition that the 
Society should pay the like allowances to the Missionaries in Lower Canada, New 
Brunswick, Newfoundland, Cape Breton, and Prince Edward's Island. This ar- 
rangement has afforded temporary relief to the more urgent wants of the North 
American Colonies ; but it has given a heavy blow to the cause of religion, and in- 
flicted severe injury upon upwards of a hundred deserving Clergymen, subjected 
unexpectedly to the loss of a large proportion of their incomes. 
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And this provision, it will be observed, is contingent upon the lives and eon* 
tinued services of the Missionaries engaged prior to the year 1833. At no very 
distant day the whole sum now contributed from the public funds, will be with- 
drawn, and the support of the Clergy, in British North America, if any support can 
be afforded to them, must be supplied from other sources. 

During a long series of years, the Society and the public had been led to hope, 
that the necessary funds would arise out of the lands set apart for religous purpo- 
ses, under the name of Clergy Reserves. As respects the province of Upper 
Canada, considerable assistance has been obtained from this property. And most 
important and permanent benefit may be expected, if the system adopted by the 
late governor, Sir J. Col borne, be adhered to. His plan was, to make grants of 
money, from the produce of the sales of land, towards the maintenance of addition- 
al Clergymen, in districts where their services were required; and likewise to 
grant in each case a portion of land, which might gradually be brought into culti- 
vation as glebe. For the present this system appears to be suspended ; but the 
Society trusts, that a sense of what is demanded for the religious and moral 
welfare of the settlers, will prevent its entire abandonment 



No. 12. 
Despatch from Lieutenant Governor Sir John Colborne, K. C. B., to the Right 
Honourable E. G. Stanley, 216T April, 1884. 

Toronto, 21st April, 1834. 

Sir, — With reference to the instructions which were conveyed to me in a 
despatch from the Secretary of State of the 6th of April, 1832, relative to the 
payment of the Salaries of the Ministers of the Church of England, from the pro- 
ceeds of the rents of leased Reserves, and the interest upon instalments to be paid 
upon Reserves sold by the Commissioner of Crown Lands, in pursuance of the Act 
of Geo. 4, I have to observe, that as a question may arise as to the right of appro- 
priating the interest accruing from the instalments paid by the purchasers of Clergy 
Reserves, instead of remitting it with the proceeds of sales to be invested in the 
British funds, it may be considered expedient to refer the subject for the opinion 
of His Majesty's Attorney General. 

The interest to be paid on the instalments was fixed bv the local government, 
at the suggestion of the Commissioner of Crown Lands, ana has hitherto been paid 
over by the Commissioner to the Receiver General, and accounted for in his state- 
ments of the receipts and expenditure of the Clergy Reserve funds. 

The Presbyterian Synod of Canada, in connection with the Church of Scot- 
land, you will perceive, from their memorial to me accompanying my despatch of 
the 18th April, (No. 32,) allude to the payments made to the Ministers of the 
Church of England from the proceeds of rents on leased Reserves, and state their 
claims to participate in the advantages enjoyed by our Church, arising from the 
lands set apart for the Clergy. 

It is therefore probable, that on my laying before the House of Assembly the 
statements of receipts and expenditures, which the House have requested may be 
prepared for their information, that the question to which I have adverted may be 
brought under discussion. 

I have, &c., 

(Signed) J. COLBORNE. 
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[Confidential.] 

Despatch from the Right Honorable T. Spring Rice to Lieutenant Governor Sir 
John Colborne, K.C.B. 

Downing Street, 22nd July, 1834. 

Sir, — I have received your confidential despatch dated the 21st April last, ob- 
serving that a question may arise as to the right of appropriating the interest accruing 
from the instalments paid by the purchasers of Clergy Reserves, instead of remit- 
ting it with the proceeds of sales to be invested in the British funds ; and I have 
the honor to convey to you my opinion, that this money may, consistently with the 
Act 7 & 8 Geo. 4th, c 62, be devoted to the improvement of the unsold Clergy 
Reserves, This appears to me the most conveuient mode of disposing of the inte- 
rest on instalments of the purchase money of Clergy Reserves, without in any way 
prejudicing the claims of the parties who may be considered to have a beneficial 
interest in the proper disposal of those lands. 

I have. &c, 

(Signed,) T. SPRING RICE. 



Extract from a Despatch from the Earl of Aberdeen to Lieutenant Governor Sir 
John Colborne. 

Dated Downing Street. February 22, 18S5. 

But it is evident that this new charge, together with another which I sanction 
by my despatch, No. 22, of this day's date, would be liable to render the burthens 
on the Crown revenue greater than the receipts, unless relief be afforded in some 
other direction. 

On this ground I have been induced to reconsider the instructions conveyed to 
you by my predecessor on the 22nd July last, for applying the interest on instal- 
ments of the purchase-money of Clergy Reserves to the improvement of land ; and 
I have the honor to authorize you to appropriate that fund, as formerly, to the pay- 
ment of the salaries of Church of England missionaries ; an arrangement which 
will of course materially diminish the pressure on the Crown revenue for the main- 
tenance of the salaries pledged to the existing missionaries in Upper Canada. 



No. 18. 



Extract from a letter from the Reverend Ernest Hawkins to the Lord Bishop of 
Toronto, dated 79, Pall Mall, May 23rd, 1851. 

" I have had the honor to lay the memorial of some of the Clergy of your 
Lordships Diocese, concerning an augmentation of their salaries out of the Clergy 
Reserves Fund, together with your own letter and that of the Rev. H. Patton, 
referring to the same subject, before the Committee. It is with pain that they 
have received this renewed application, because while they cannot but feel that 
the Clergy suffered an injury by the reduction of the Government allowance — 
they remain of the same opinion as before — that they would not be acting in the 
spirit of their trust if they devoted funds set apart for the u propagation of religious 
knowledge" to make up the losses occasioned by the withdrawal of the Parlia- 
mentary grant. 
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No. 14. 
CASE OF MR, ATKINSON. 

1 S. 0. 14th June, 185$. 

RflTD. Sir,— I have the honour to acquaint you that the Governor General has had 
under his consideration your Memorial so dated, May 1851, submitting your claim 
to an increase to your present stipend as Rector at St. Catharines, as also to cer- 
tain arrears from the year 1836 up to the preoent time. 

His Excellency having given your case his attentive consideration is of 
opinion that you are entitled to be placed on the same footing with regard to 
salary as the Revd, Messrs. Cronyn, Palmer, Blake and Dunroache, whose cases 
have already been under the consideration of the Government. 

His Excellency has accordingly been pleased to direct that your name be 
placed on the list of Clergymen of the Church of England, viz: £170 sterling, 
per annum, and that you be paid the following arrears, viz :— £70 sterling a year 
for the four years and a half that you served at the Mission of Bath, (i. e. from 
Feb. '36 to Feb. 1840,) the rate of £100 sterling per annum, and £20 sterling per 
annum, from the year 1840 (when the Society for propagating the Gospel in 
foreign parts granted you £50 sterling per annum, in addition to the sum of £100 
sterling per annum, which you at that time received) up to the present time. 

A warrant for the arrears in question, amounting to £638 17s. 9d., has been 
prepared in your favour, and will be handed to you or your agent, at the office 
of the Honorable the Receiver General. 

I have, &c , 

A. N. MORIN. 
The Rev'd A. F. Atkinson, 
St. Catharines. 



Exta.ct from a Report of a Committee of the Honorable the Executive Council 
on Matters of State dated 8th June, 1853, approved by His Excellency the 
Governor General in Council on the 10th June, 1853. 

On the Petition of the Rev. A. F. Atkinson, Minister of the Church of England 
at St. Catharines, representing that in 1828 he was appointed Assistant Minister 
at Christ's Church, Montreal, in the expectation of being transferred to a country 
Mission so soon as a suitable vacancy presented itself; that in 1829, in addition 
to his city duties, he was charged with a congregation at Laprairie, which he held 
till 1832, and for which he was allowed by the Society for propagating the Gospel 
in Foreign parts, an additional sum of £50 sterling per annum ; that though fre- 
quent opportunities were afforded for his appointment to a Country Mission, which 
the state of his health rendered very desirable, he was detained in Montreal till Feb- 
ruary 1836, when he was transferred to Bath, near Kingston, with a salary of only 
£100 sterling per annuip ; that had he been appointed as he had frequently prayed 
to be, to a Country Mission, previous to the year 1833, he would have received the 
usual salary of £200 sterling, and subsequently to that year £170 sterling, but that 
he having been detained in Montreal, al the express desire of the Bishop, till 1836, 
was the cause of his receiving, when transferred to Bath, but £100 sterling, per 
annum, whilst the Ministry around him, of the same standing with himselt, and 
many of them his juniors, were in receipt of £170 sterling per annum. That inas- 
much as he was acknowledged as one of the u Societies' Missionaries '* while at 
Laprairie, and was prevented from enjoying the same benefits as his brethren, 
solely because the Bishop considered him better adapted for clerical duties in a 
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town than in the counlry, he considers his claim to the full allowance from the 
date of his appointment at Bath in February 1836, as strictly just; he, therefore, 
prays to be allowed the additional £70 sterling per annum for the four years and 
a half he served at B*th, and £20 sterling per annum from 1st July, 1840, when 
the Society gran f ed him the £50 sterling, and that, for the future, he may be placed 
on the same footing with his brethren, who served in the Diocese of Quebec pre- 
vious to 1833. 

The Committee, on a careful examination of Mi. Atkinson's case, are of 
opinion that he is fully entitled to be placed on the same footing as Messrs. Cronyn, 
Palmer, Blake and Denroache ; they therefore recommend that he be placed on the 
list of Clergymen of the Church of England receiving £170 sterling per annum, 
and that he be allowed his arrears of salary on the same principle as was applied 
to Mr. Deroche ; and they further recommend that the amount of arrears be charged 
on the surplus fund belonging to the Church of England and deducted therefrom 
previously to such surplus being paid over to the Trustees of the u Society for pro- 
pagating the Gospel in Foreign parts." 

Certified. 

(Signed,) WM. H. LEE, 



To the Honorable 

the Provincial Secretary, &c. &c. &e. 



Ass't C. E. C. 



No. 15. 

CASE OF MR. DENNOCHE. 

Extbact from a Report of a Committee of the Honorable the Executive Council, 
on Matters of JState, dated 25th April 1851. Approved by His Excellency th« 
Governor General in Council, on the same day. 

On the Memorial (dated 24th April instant,) of the Reverend Edward Den- 
roche, Missionary at Brockville, complaining that he was induced to come out 
from Ireland to this Province, on a promise of £200 per annum. And that owing 
to subsequent arrangements made by the Venerable Society for Propagating 
the Gospel in foreign parts, his salary was subsequently fixed at £100 that being 
the amount allowed to the Reverend Messrs. Cronyn, Palmer, and Blake, who 
were appointed under the same circumstances as the Memorialist. Mr. Denroche 
prays that he be placed on the same footing in every respect, with (he gentlemen 
above named, and has submitted evidence to prove that he was appointed under 
circumstances similar in every respect to those under which they were appointed. 

The Committee of Council are respectfully of opinion after a careful exami- 
nation of the documents submitted by Mr. Denroache in support of his claim, that 
his case has been one of great hardship, and that he is fully entitled to be placed 
on the same footing as Messrs. Cronyn, Palmer, and Blake. They therefore 
recommend that he be placed on the list of Clergymen of the Church of England 
receiving £170 sterling, per annum, and that he be allowed his arrears of salary, 
on the same principle as was applied to the Reverend D. E. Blake, and they 
recommend that the amount of arrears be charged on the surplus fund belonging 
to the Church of England and deducted therefrom previously to such surplus 
being paid over to the Trustees of the Society for propagating the Gospel in 
Foreign parts. 

Certified 

(Signed,) J. JOSEPH. 

C. E. C. 
To the Honorable the Provincial Secretary, 
&c. &c. &c. 
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S. 0., 29th April, 1851. 

Revd. Sir,-*- I am commanded by the Governor General to inform you that His 
Excellency has had under his consideration, in Council, your Memorial of the 24th 
instant, urging your claim to an increase to your present stipend as missionary 
at Brockville. 

His Excellency laving caused a careful enquiry to be made into the circum- 
stances of your claim is of opinion that it is similar in substance to those of 
Messrs. Cronyn, Palmer and Blake, whose claims have already been favourably 
entertained, and His Excellency has, therefore, been pleased to direct that your 
name be placed on the list of the Clergymen of the Church of England receiving 
£170 stg. per annum, and further that you be allowed the arrears due to you 
amounting to £ 1361 2s. 2d. currency. 

The warrant will be delivered to you or your agent at the office of the Hon- 
ourable the Receiver General. 

I have, &c, 
J. LESLIE. 

P. S. The inclosures which accompanied your Memorial are herewith return- 
ed in compliance with your request. 

The Revd. E. Denroache, 
Brockville. 



CASE OF MR. BLAKE. 

Extbact from a Report of a Committee of the Honorable the Executive Council, 
on matters of State, dated 10th De cember, 1850, approved by His Excellency 
the Governor General in Council on the same day. 

On the memorial of the Rev. D. E. Blake, of Thornhill, dated 21st Novem- 
ber ulto., praying for payment, out of the Clergy Reserve Fund, of certain arrears 
of salary due to him. 

The Committee respectfully advise that the arrears of salary due to this 
memorialist be paid to him, and that the amount be charged on the surplus fund 
belonging to the Chuch of England, and deducted therefrom previously to such 
surplus being paid over to the Trustees of the Society for propagating the Gospel 
in roreign parts. 

Certified. 

(Signed,) J. JOSEPH, 

C. E. C. 
To the Hon. the Provincial Secretary, 
&c, &c, &c. 



S. O. 19th December, 1850. 

Rev. Sir, — I am commanded by the Governor General to inform you that 
His Excellency has had under his consideration in Council your memorial of the 
21st ult, renewing your application for payment of certain arrears of salary out 
of that portion of the Clergy Reserve Fund applicable to the Clergy of the Churck 
of England in this Province. 
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His Excellency has been pleased to accede to your application. He finds, 
on enquiry, that the sum to which you are entitled amounts to £840 sterling or 
£938 6a 8d. currency, being at the rate of £70 per annum, from the 1st January, 
1833 to 3 1st December, 1844. 

A warrant for that amount has accordingly been issued in your favor, which 
will be delivered to you or your agent at the office of the Honorable the Receiver 
General. 

' I have, &c, 

J. LESLIE. 
The Rev. D. E. Blake, 

Thornhill. 



No. 17. 
CASE OF MR. PALMER. 

GOVBRNMEKT HOUSE, 

Toronto, 11th March, 1839. 

Sir, — I have the honor to acknowledge the receipt of your letter of the 2nd 
instant, in reference to the arrears of salary as a Minister of the Church of England, 
which the Secretary of State for the Colonies has been pleased to decide shall be 
paid to you for the period from the 1st of October, 1832, and to acquaint you that, 
to enable you to receive the same, it will be necessary that you transmit to an agent 
at this place, a Power of Attorney, in duplicate, to receive the amount from the 
Receiver Genera], and to grant to that officer the proper receipts, in discharge of 
the warrant of His Excellency the Lieutenant Governor. 

I have the honor to be, sir, 

Your most obedient humble servant, 

L W. MACAULAY. 



No. 18. 
4 & 5 VIC. CAP. 78. 

Aw Act to provide for the sale of the Clergy Reserves in the Province of Can- 
ada, and for the distribution of the proceeds thereof. 

WHEREAS it is expedient to provide for the final disposition of the Lands 
<c called the Clergy Reserves in Canada, and for the appropriation of the yearly 
" income arising or to arise therefrom, for the maintenance of Religion and the 
u advancement of Christian knowledge within the said Province ;" be it enacted, 
by the Queen's most excellent Majesty, by and with the advice and consent of the 
Lords Spiritual and Temporal, and Commons, in this present Parliament 
assembled, and by the authority of the same, That after the passing of this Act it 
shall be lawful tor the Governor of the Province of Canada, by and with the 
advice of his Executive Council, and under such regulations as may be by him 
from time to time in Council established in that behalf, and approved by the 
Queen in Council, to sell, grant, alienate and convey in Fee Simple all or any of 
the said Clergy Reserves ; Provided, nevertheless, that the quantity of the said 
Clergy Reserves so to be sold as aforesaid in any one year shall not in the whole 
exceed one hundred thousand acres, without the previous approbation in writing 
of oie of Her Majesty's principal Secretaries of State. 
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And be it enacted. That the proceeds of all past sales of such Reserves 
which have been or shall be invested under the authority of an Act passed in the 
eighth year of the reign of King. George the fourth, intituled 4< An Act to autho- 
rise the sale of part of the Clergy Reserves in the Provinces of Upper and Lower 
Canada, shall be subject to such oiders as the Governor in Council shall make for 
investing, either in some public funds in the Province of Canada, secured on the 
Consolidated Fund of the said Province, or in the Public Funds of Great Britain 
and Ireland, the amount now funded in England, together with the proceeds here- 
after to be received from the sales of all or any of the said Reserves, or any part 
thereof; Provided always, that the necessary expenses of such sales shall be 
borne and defrayed out of the first monies received therefrom. 

And be it enacted, That the interest and dividends accruing upon such invest- 
ments of the proceeds of all Clergy Reserves sold or to be sold, and also the 
interest to accrue upon sales on credit of Clergy Reserves, and all rents arising 
from Clergy Reserves that have been or may be demised for any term of years, 
shall be paid to the Receiver General of the Province of Canada, or such other 
person as shall be appointed to receive the public revenues of the said Province, 
and shall together form an annual fund for the purposes hereinafter mentioned, 
and shall be paid by him from time to time in discharge of any warrant or warrants 
which shall from time to time be issued by the Governor, in pursuance of the 
provisions of this Act ; (that is to say,) in the first place, to satisfy all such annual 
stipends and allowances as have been heretofore assigned and given to the Clergy 
of the Churches of England and Scotland, or to any other religious bodies or 
denominations of Christians in Canada, and to which the faith of the Crown is 
pledged, during the natural lives or incumbencies of the parties now receiving 
the same ; Provided always, that until the annual fund so to be created and de- 
posited with the Receiver General shall suffice to meet the above mentioned 
stipends and allowances, the same, or so much thereof as the said fund may be 
insufficient to meet, shall be defrayed out of the Casual and Territorial Revenue 
of the Crown in the Province of Canada. 

And be it enacted, That as soon as the said fund shall exceed the amount of 
the several stipends and allowances aforesaid, and subject always to the prior 
satisfaction and payment of the same, the said annual fund shall be appropriated 
as follows ; (that is to say) the net interest and dividends accruing upon tie invest- 
ments of the proceeds of all sales of such Reserves sold or to be sold under 
the authority of the before recited Act of the eighth year of the reign cf King 
George the fourth shall be divided into three equal parts, of which two shall be 
appropriated to the Church of England and one to the Church of Scotland in 
Canada ; and the net interest and dividends accruing upon the instalments of the 
proceeds of all sales of such Reserves sold under the authority of this Act shall be 
divided into six equal parts, of which two shall be appropriated to the Church of 
England and one to the Church of Scotland in Canada ; Provided always, that 
the account of the before mentioned stipends and allowances which shall be paid 
to and received by any clergyman of either of the said Churches of England or 
Scotland shall be taken, as far as the same will go, as a part of the share accruing 
to each Church respectively by virtue of this Act ; (that is to say,) the stipends 
and allowances to any clergyman of the Church of England as part of the share 
accruing to the Church of England, and the stipends and allowances to any 
clergyman of the Church of Scotland as part of the share accruing to the said 
Church of Scotland, so that neither of the said Churches shall receive any far- 
ther or other sum beyond such respective stipends and allowances until the pro- 
portion of the said annual fund allotted to them respectively in manner aforesaid 
shall exceed the annual amount of such stipends and allowances. 

And be it enacted, That the share allotted and appropriated to each of the 
aid churches shall be expended for the support and maintenance of public worship 
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and the propogation of religious knowledge, the share of the said Church of 
England being so expended under the authority of the a Society for the Propaga- 
tion of the Gospel in foreign parts," and the share of the said Church of Scotland 
under the authority of a board of nine commissioners, to be elected by the Synod 
or Synods of the Presbyterian Church of Canada, in connection with the Church 
of Scotland, under such regulations as shall be from time to time established by 
the Governor of Canada, with the advice of his Executive Council. 

And be it enacted, That the share of each of the stid churches shall be paid 
by the Receiver General or other person appointed as aforesaid in the discharge 
of any warrant or warrants which shall from time to time be issued by the Gov- 
ernor of the said Province in favour of the Treasurer or other officer who shall be 
respectively appointed to receive the same by the said society on behalf of the 
said Church of England, and by the said commissioners on behalf of the said 
Church of Scotland. 

And be it enacted, That subject to the foregoing provisions, the residue of 
the said annual fund shall be applied by the Governor of Canada, with the advice 
of the Executive Council for purposes of public worship and religious instruction 
in Canada 

And be it enacted, That the Receiver General or other person appointed as 
aforesaid to receive the interest and dividends accruing from the investment of 
the procec ds of all Clergy Reserves sold or to be sold shall, on or before the 
fifteenth day of January in every year, deliver to the Governor a certificate in 
writing under his hand of the net amount which in that year will be applicable 
to the several Churches of England and Scotland out of the said fund under the 
provisions of this Act ; and whenever the sum mentioned in any such certificate 
to be applicable to the Church of England in Upper Canada shall be less than 
seven thousand seven hundred p >unds, or the sum mentioned in the certificate to 
be applicable to the Church of Scotland in Upper Canada snail be less than one thou- 
sand rive hundred and eighty pounds, the deficiency in each case shall be made 
good out of the Consolidated Fund of the United Kingdom of Great Britain and 
Ireland, and shall be charged thereupon at the Quarter Day next ensuing the 
receipt of such certificate at the Treasury ; and the Lord High Treasurer or 
three or more commissioners of Her Majesty's Treasury of the United Kingdom 
of Great Britain and Ireland, shall be authorized by their warrant to direct the 
issue of the sums needed to supply such deficiency in the following manner, (that 
is to say,) such sum as shall be needed to supply # he deficiency of the said sum 
of seven thousand seven hundred pounds to such person or persons as shall be 
appointed to receive the same by the Society for the Propagation of the Gospel in 
Foreign Parts, and such sum as shall be needed to supply the deficiency of the 
said sum of one thousand five hundred and eighty pounds to such person or per- 
sons as shall be appointed to receive the same by any writing under the bands of 
any three or more of the commissioners under whose authority the share of the 
Church of Scotland is to be expended as aforesaid ; and all sums so paid out of 
the Consolidated Fund shall be severally applied, under the authority of the said 
society, and of the last mentioned commissioners respectively, for the support and 
maintenance of public worship and the propagation of religious knowledge in 
each of the said Churches in Canada. 

And be it enacted, That accounts of the expenditure of every sum of money 
so to be received out of the said Annual Fund, or out of the Consolidated Fund 
of the United Kingdom of Great Britain and Ireland, by the said churches of 
England and Scotland, or by any other religious body or denomination of chris- 
tians respectively, under the authority of this Act, shall be, on or before the 
twentieth day of July in each year, rendered to the Governor of the said Province in 
Council ; and that until such accounts shall have been rendered, and the due and 
proper expenditure of the sum granted during any preceding year shall have been 
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•stablished to the satisfaction of the Governor of the said Province in Council, no 
other or further sum or proportion of the said Annual Fund shall be paid or 
allowed to any or either of the churches, religious bodies, or denominations of 
christians failing, neglecting, or refusing to render such account, or to verify the 
same as aforesaid ; and that copies of such accounts shall annually be laid before 
the Legislature of the said Province. 

And be it enacted, That whenever there shall appear to the Governor of the 
said Province in Council sufficient reason to apprehend that there has been any 
misappropriation or non-appropriation of any sum or sums of money paid to any 
of the said Churches, Religious Bodies, or Denominations of Christians, out of 
the said annual Fund, or any neglect or abuse in the expenditure or manage- 
ment of any such sum or sums, upon direction for that purpose given by the 
-Governor, it shall be lawful for the Attorney General to apply sumibarily, either 
by Petition or information, to or in the Courts of Chancery in Upper Canada, or 
to any one of the Supreme Courts of Record in Lower Canada, setting forth the 
nature of the abuse apprehended, and praying discovery and relief in the pre- 
mises, as the nature ot the case may require. 

And be it enacted, That from and after the passing of this Act, so much of 
an Act passed in the thirty-first year of the Reign of King George the Third, in- 
tituled, An Act to repeal certain parts of an Act passed in the fourteenth year of 
His Majesty's reign, intituled " An Act for making more effectual provision for 
" the government of the Province of Quebec, in North America, and to make 
" further provision for the government of the Province," as relates to any reserva- 
tions of land hereafter to be made in Upper Canada or Lower Canada for the 
support and maintenance of a Protestant Clergy, shall be repealed. 

And be it enacted, That in this Act the words u Province of Canada" shall 
be taken to mean the Province of Canada as constituted under ah Act passed in 
this Session of Parliament, intituled u An Act to re-unite the Provinces of Up- 
per and Lower Canada, and for the Government of Canada," and the word 
" Governor" shall be taken to mean and include the Governor, Lieutenant Gov- 
ernor, or person administering the Government of the Province of Canada. 

And be it enacted, that this Act may be amended or repealed by any Act to 
be passed in this Session of Parliament. 



Anno decirno sexto Victoria Regitut. 
Cap: XXI. 

Am Act to authorize the Legislature of the Province of Canada, to make provision 
concerning the Clergy Reserves in that Province, and the proceeds thereof. 

(9th May, 1853.) 

WHEREAS the Act of the Session of Parliament, holden in the third and fourth 
years of Her Majesty, ohapter seventy -eight, provides for the sale of the Ifmds 
called Clergy Reserves, in toe Province of Canada, and for the distribution of the 
proceeds thereof; and it is expedient that the Legislature of the said Province 
should be enabled to make further provisions in relation to such Reserves and pro* 
ceeds •. Be it enacted by the Queen's most excellent Majesty, by and with the advice 
and consent of the Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the Authority of the same, as follows : 

I. It shall be lawful for the Legislature of the Province of Canada, from time 
to time, by any Act or Acts to be for that purpose made and enacted in the man- 
ner, and subject to the conditions, required by the Act of the said session of Parlia- 
ment holden in the third and fourth years of Her Majesty, chapter tbirty-five, 
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sections thirty-seven, thirty eight, and thirty-nine, in respect of Acts made and 
enacted by such Legislature, to vary or repeal all or any of the provisions of the 
said first mentioned Act of Parliament, for or concerning the sale, alienation and 
disposal of the said Clergy Reserves, and for and concerning the investment of the 
proceeds of all sales then made or thereafter to be made of such Reserves, and for 
or concerning the appropriation and application of such proceeds and investments, 
the interest and dividends thereof, the interest accruing on sales on credit of such 
Reserves, the rent of such Reserves for the time being unsold, and all other the 
profits of or accruing from such Reserves, and (notwithstanding the said first men- 
tioned Act of Parliament,) to make such other provisions for or concerning the sale, 
alienation or disposal of the said Clergy Reserves and such investment as aforesaid 
and for or concerning the appropriation and application of such Clergy Reserves 
proceeds, investments, interest, dividends, rents, and profits, as to the said Legisla- 
ture mbj seem meet. 

IL Provided that it shall not be lawful for the said Legislature, by any Act or 
Acts thereof as aforesaid, to annul, suspend, or reduce any of the annual stipends 
or allowances, which have been already assigned and given to the Clergy of the 
Churches of England and Scotland, or to any other Religious Bodies or denomina- 
tions of Christians in Canada, (and to which the faith of the Crown is pledged,) 
during the natural lives or incumbencies of the parties now receiving the same, or 
to appropriate or apply to any other purposes, such part of the said proceeds, in- 
vestments, interest, dividends, rents and profits as may be required to provide for 
the payment of such stipends and allowances during such lives and incumbencies. 

D 
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SECOND REPORT. 



The Select Committee to whom was referred the petitions 
of the Reverend Francis Evans and others, beg leave to present 
their Second Report. 

*V R S T# a' {Fa 1 ** 6 ' Tk e y ^ ave examined the cases of the several Clergymen whose 
•« a " ' Floadf ' names are mentioned in the margin, and they submit the follow- 
" " Brougfa, ing statement of facts as laid before them by the several parties. 

« " Dr'o»M^; The Rev ' Mr - Blake 8hows ttat he came to Canada under* 
u « Muloohl distinct pledge that he would receive the sum of Two hundred 

" Lawder. pounds per annum, and have a house built for him at the mission 

where he was to be stationed, and have from 40 to 50 acres of Glebe land allotted 
to him and cleared. That he received only £100 per annum for some time; that 
subsequently his salary was increased to £170, and the arrears to the date of the 
increase were allowed him ; that he received about £70 from the Government 
towards the erection of his house, and that the remainder of their engagement 
made with him was not fulfilled, and that he suffered a very severe pecuniary loss, 
and had to make large financial outlays in consequenee. The copies of the several 
documents on which his claim is based, are submitted herewith. 

The Rev. Dr. Strong shews that he came to Canada under the promise, as he 
understood, made by Sir John Colborne, then Lieutenant Governor of Upper Canada, 
of £100 sterling per annum, a house, and 40 or 50 acres of cleared land ; that no 
communication was made to him directly by the Government, but he was informed 
of the allowance he would receive, by letter from the Rev. Mark Willoughby. 
That he came to Canada under the expectation held out to him; that he was 
stationed at Bytown with a salary of £100 per annum, and land amounting to 400 
acres was assigned to his mission ; that this land was returned to the House of 
Assembly in 1837, in the list of lands set apart for Glebes, but that it never was 
patented and he never received any benefit from it. That subsequently, under 
the administration of the Hon. Mr. Baldwin, he obtained an Order in Council for 
ten acres in Bytown ; that he has never been able to receive the patent, and that 
he has sustained severe pecuniary loss in consequence. 

The Rev. Mr. Flood shews that he came to Canada under a distinct promise 
of £200 sterling a year, at the same time and under the same circumstances as 
the Rev. Messrs. G. Blake, Cronyn and Palmer ; that instead of receiving £200 

Eer annum, he received only £100 ; that subsequently, the other clergymen named 
ad their salaries increased to £170 per year, being the maximum amount then 
paid to any clergyman, together witn arrears, to make up £170 for the whole 
period during which they had been in the receipt of only £ 100, and he claims that he 
is entitled to be placed in the same position. 



The Rev. Mr. Brough shews that he came to Canada under a promise of a 
salary of £200 sterling a year ; that soon after his arrival he was offered the msssion 
of Snerbrooke with that salary, but it was not carried out ; that he afterwards 
went to the Manitoulin Islands, where he did duty for three years under a salary 
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from the Government of a similar amount ; that he was subsequently placed on 
the list of those paid from the Revenue for £100 per annum, and that as he came 
to Canada under the same engagement and circumstances as Messrs. Palmer 
Blake and Crony n, that he has a claim equal to theirs to be put on the same 
•alary as they have been. 

The Rev. H. Mulkins shews that he was stationed at Packenham for a period 
of nine years at a salary of £100 per annum, paid from the Receiver General. 
That in the month of October, 1850, he was appointed chaplain at the Provincial 
Penitentiary, under a salary from the funds of the Province, and still so continues. 
That on his appointment in this chaplaincy, his salary from the Reserves was 
withdrawn, although his predecessor in the chaplaincy had received that salary 
without diminution, and he claims the arrears since his appointment and the right 
to commute for the £100 a year ensured from the Reserves. 

The Rev. Mr. Muloch shews that he was in receipt of £100 sterling from teh 
Reserve funds, but, that previous to the year 1853, his income had been reduced 
to £100 currency ; that he has been permitted to commute for only that sum, and 
he claims to be allowed to commute for the sterling amount and paid his arrears. 

The Rev. Dr. O'Meara shews that he was, in 1837, sent to Canada by the 
Propagation Society, and for several years drew his salary from the Clergy Reserves ; 
that he afterwards was appointed to the Indian Mission on Lake Huron, and his 
salary from the Reserves ceased, but he was paid £200 sterling from the Indian 
fund ; that when he took charge of the Indian Mission he was promised the restora- 
tion of his position as a missionary, with a salary payable out of the Reserve fund 
whenevef he might desire to retire from the Indian Mission ; that he is compelled to 
withdraw from this service in consequence of the state of health of his family, and 
that he has applied to commute for the maximum salary of £170 per annum, which 
he considers he is in justice entitled to from the Reserve fund. 

The Rev. W. B. Lawder shews that he came to Canada under authority from 
the Propagation Society, with an agreement that he was to receive from £50 to 
£150 per annum ; that his income was to be increased pound for pound with the 
amount raised by his congregation ; that he received £150 per annum, and his con- 
gregation would have raised £ 150 if his name was placed on the Reserve list for the 
same sum, but that was not done until January, 1853, and he claims the arrears for 
three and half years at the rate of £50 per annum. 

The Committee submit the above statements of the facts of each case, for the 
tonsideration of your Honorable House. 

J. HELLYARD CAMERON, 

Chairmaa. 
Committee Room, 3rd June, 1857. 
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ANNUAL REPORT 

OF THE 

MINISTER OF AGRICULTURE, 

For 1856. 



BUREAU of AGRICULTURE and STATISTICS, 

May 5th, 1857. 

Sir,— In compliance with the 6th Sec. of the 16th Vic, cap. 11, the Minister 
of Agriculture has the honor to transmit, herewith, for the information of His 
Excellency the Governor General, and of the Houses of Legislature of this 
Province, his Annual Report. 

DIFFICULTY OF OBTAINING CORRECT AGRICULTURAL STATISTICS IN CANADA. 

The difficulty of collecting correct Statistical information with regard to the 
Agricultural produce of the country in a direct manner from a farming commu- 
nity — for those years when a regular census is not taken, has long been felt and 
deplored, — even in England and Scotland. In the latter, steps have been very 
recently taken to remedy the evil ; and in Ireland, a correct Agricultural Census 
is annually taken by the constabulary, who are obliged to collect the required 
information by personal inquiries. 

In Canada there is no statute supplying, or authorizing the required machinery, 
and many attempts to procure correct Agricultural Statistics from the Munici- 
palities have been made, but hitherto with but little effect. 

Under these circumstances, and until some machinery for collecting Agricul- 
tural Statistics of a reliable character is provided by the Legislature, this Bureau 
must be guided by the best returns it can procure, viz. : — as to exports of grain, 
cattle, &c, and the extent of home consumption of produce of various kinds, and 
thus, each year that a regular census is not taken, arrive at an approximate 
knowledge of the produce of the Colony from other sources which may be at 
command. Having had the census of 1852, and former years to guide this JSureau 
in making calculations, the approximate estimate of produce given below may be 
considered very nearly correct 

INORRA8B IN THE EXPORT OF WHEAT. 

In the articles of wheat and flour — the exports of 1856 have been far beyond all 

Precedent, viz. : — calculating the flour at five bushels per barrel, 9,391,531 
arrels; against that of 1855, 6,413,428, increase 2,978,103. Being an increase 
in one year of very nearly 46 J per cent in the number of bushels. 

I 
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ESTIMATED PRODUCE OF WHEAT IN 1856 *, INCREASE IN 5 TEARS. 

Allowing 5J bnsliels for the home consumption of each individual in Canada 
(viz. : 2,500,000 souls) the home consumption would be 14,750,000, which added 
to the export, 9,391,530, gives 24,141,530, to which add the seed, (one bushel for 
every ten), and the whole produce of Wheat in 1856, amounts to 26,555,684 
bushels of 60 lbs. per bushel, or 10$ J bushels, for every soul in the Province. 
By the Census of 1851-2, the produce per individual in all Canada was 8}} 
bushels. The crop of 1851 was 16,155,956, showing an increase in 5 years of 
10,399,738 bushels, being over 64£per cent in that period. 

INCRKA8E IN BARLEY AND RYE IN ONK YEAR. 

In the export of Barley and Rye there is a still greater increase, viz. : from 
566,534 bushels in 1855 to 989,447 in 1856, being more than 74£ per cent, in one 
year. 

INCREASE IN INDIAN CORN. 

In Indian Corn the increase of export exceeds that of Wheat or Barley, viz : 
from 73,066 bushels, in 1855, to 164,495 in 1856, being 125 per cent. The ex- 
port of Indian Corn appears to be increasing in a very rapid ratio. In 1853 
there were only 831 bushels exported; in 1854, there were 57,636; in 1855, 
73,066 ; and in 1856, 164,495. 

INCREASE IN OATS. 

In Oats, the increase of export has exceeded that of any other grain. In 1855, 
there were 370,275 bushels exported ; in 1856, 1,296,677, being an increase of 
250 per cent, in. one year. In the article of Hops, too, there has been a very 

freat increase, viz. : from 43,275 lbs. to 177,260 lbs. In Flax Seed, from 6,072 
ushels to 11,879 bushels; and in Tobacco a very considerable increase, from 
13,730 lbs. to 17,435 lbs. 

These are the chief articles under the head of Agricultural products. The vast 
annual increase in them, attests the rapid progress of the country. The money 
value of the Agricultural exports of 1856, exceeds that of 1855, by £485,469, 
notwithstanding the great reduction in the prices, during 1856, Delow those of 
1855. As an example, the average price or Wheat during 1856 was 6s. lljd. 
whilst during 1855 it was 9s. 3d. per bushel of 60 lbs., and in other grain, there 
was a like disparity of price in favor of 1855. 

IMPROVEMENT PARTLY ATTRIBUTABLE TO THE AGRICULTURAL SOCIETIES. 

This great improvement has, in some measure, been attributable to the encou- 
ragement so liberally afforded by the Legislature to the Agricultural Societies, 
and it is a very signal mark of improvement that the average acreable produce 
has increased in the same ratio as that per individual, viz. : 17 per cent, from the 
crop of 1851 to that of 1856 — a circumstance that speaks well for the improved 
scientific knowledge of the Canadian farmer. 

CIRCULATION OF THE " TRANSACTIONS OF THE BOARD OF AGRICULTURE." 

To foster and advance this knowledge, the Minister has caused very extensive 
circulation to be given to the "Transactions of the Board Agriculture,'" a volume 
which contains much valuable matter, careful] v selected, and the distribution of 
which has given very great satisfaction to the agricultural community, very 
many of whom have expressed high approbation of its merits. 
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SUGGESTIONS FOB THE ENCOURAGEMENT OF A TASTE FOB AGRICULTURAL PURSUITS BY 

LBOTUBB AND OTHEBWI8E. ' 

It is suggested that it wonld tend greatly to excite a taste for Agricultural 
pursuits, ^Agriculture, as a science, formed a more prominent subject of teach- 
ing and study in our common schools, and if, during the winter season, Lectures 
were delivered at stated times and places by competent persons. The youth is 
too apt to look upon farming as a mere slavish pursuit, and anything that can in- 
vest it with interest, will, necessarily, be of advantage to the community. 

BAVAGES BY THE MIDGE, HE88IAN FLY, &C, TO THE 0BOP8. 

Very serious and widely extended evil having been occasioned to the whole 
population of Canada of every class, by the destruction arising from the devasta- 
tion of the midge, and other insects, to the crop which forms the great staple of 
Canada's wealtn, the Minister of Agriculture thought it desirable to awaken the 
attention of the Farmers themselves to this wide-spread evil, and to adopt such 
means as he felt himself at liberty to take for ascertaining, if possible, a check 
or remedy for it. And with this view he offered three prizes for Essays upon the 
best means of arresting the progress and devastations of all insects injurious to 
the successful cultivation of the wheat crop. 

The actual loss by these insects, although extending over a period of perhaps 
seventeen years in Canada, could not be calculated with any ae^ree of correct- 
ness until after the harvest of 1851, when the Census of the province taken that 
year, showed the deficiency in Frontenac, Lennox and Addington, Hastings, and 
JtVince Edward, the five Counties in Upper Canada in which the ravages of the 
Midge, and Hessian Fly were chiefly observable, to be in wheat alone about 
400,000 bushels. It has been stated also, that the deficiency of the wheat crop 
in the state of New York alone, from similar causes in last year, amounted to 
three millions of bushels, and the loss in the same year in Lincoln, and Welland, 
and Haldimand, is believed to have been very considerable, certainly not less 
than in the harvest of 1851. 

PRIZE ESSAYS ON THE BE8T MEANS OF ABRE8TING THE SAME. 

The premiums for the three best Essays on the subject, were one of £40, one 
of £25, and one of £15. Twenty-two Essays have been -received. It is to be 
hoped that valuable information and useful suggestions, will by these means be 
obtained, and it cannot but be of advantage that public attention has been thus 
drawn prominently to the subject. The rrize Essays, so soon as selected, will be 
published. 

IMPORTATION OF SEED GBAIN, FROM FOREIGN COUNTBIR8. 

In the course of last Fall, the Minister proposed to the Boards of Agriculture, 
to import any Seed Grain, &c. &c, which they might require from Foreign 
Countries, through the influence of the Colonial Secretary, and the aid of 
British Foreign Consuls, and he hopes that the Boards will after the ensuing 
harvest, avail themselves of the facilities thus afforded them, with the view of 
introducing into the Country, new and improved description of Grain ; a con- 
sideration of evident importance. 

THE SETTLEMENT OF THE "FREE GRANTS " 01* THE COLONIZATION BOAD8. 

Believing that numbers of the young men of the Country, and of the labouring 
population accustomed to our climate and habits, would readily avail themselves 
of" the Free Grants" of Land offered for settlement, and act as pioneers to more 
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extended settlement. The Minister of Agriculture has within the past year, 
published and extensively circulated, a full and comprehensive advertisement, 
showing the conditions upon which the grants of land are made, — their localities, 
the routes by which each of the three great roads is approached, and the prospects 
of industrious settlers thereon. This advertisement a copy of which is hereunto 
appended, was inserted in a large number of the Provincial Papers, in the 
English, French, and German Languages. 

THE PUBLICATION OF THE PAMPHLET ON CANADA UNDER THE AUTHORITY OF THE 

BUREAU. 

With the view of making Canada better known in Europe, as a distinct and 
important portion of North America, there has been compiled and published, 
under the authority of this Department, a very comprehensive Pamphlet, of 24 
pages, calculated to impart full and truthful information, witfy regard to Canada, 
to all classes of persons in every rank of life. It gives a concise view of almost 
all the most important subjects connected with the condition, geographical posi- 
tion, climate, soil, productions, capabilities, Educational and Municipal institu- 
tions of the country; and the wages of labourers of all classes, &c, <fcc. 12,000 
copies have been printed in English, and circulated rerj extensively through 
Great Britain. It has also been translated into German, Norwegian, and French. 
Of the first, there were 6,000 ; of the second, 5,000 ; and of the third, 4,000 copies 
struck off; and nearly all sent to the Continent of Europe for circulation : and in 
their distribution the aid of Sir Ousack Roney , Secretary in London to the Grand 
Trunk Railway Company, the various Emigration Commissioners, the Foreign 
Consuls, and many of the large Ship-owners, and Newspaper Proprietors, &c, 
was solicited and kindly extended to the Bureau. The object and the effort of 
the Department has been to give the greatest possible publicity to the best and 
most reliable information with regard to the colony. 

mb. French's pamphlet. 

In addition to this Pamphlet, which is suited to give general information to all 
classes, and to draw attention to the colony generally, the Bureau has widely cir- 
culated a most excellent little work, written by Mr. T. P. French, the resident 
Agent on the Ottawa and Opeongo Road, and published with the approbation of 
the Minister of Agriculture and the Chief Commissioner of Crown Lands, giving 
particular information as to what Settlers on the Free Grants in that District — or 
indeed, on any wild lands in Canada — have to provide themselves with in their 
first occupation of their holdings. 

These two pamphlets, and 'a well-known little work by Mrs. Traill, which the 
Bureau has also widely circulated, will, it is hoped, give both general and par- 
ticular information to all intending emigrants and settlers. 

PBOGEE88 OF 8EnTLEMEirr IN THE " FREE GBANT8." 

The settlement of the Free Grants has progressed very favorably — when it is 
considered that the roads only recently made, were not in the best possible con- 
dition, and not very attractive to Settlers. On the Free Grants on the Ottawa 
and Opeongo road, there are already 132 families, consisting of 515 individuals. 
On those on the Hastings road there are 156 Settlers, numbering 529 individuals, 
and on the Addington road 44 Settlers, consisting of 170 individuals— making in 
the whole 332 entitled to location tickets, and comprising 1218 individuals. These 
are almost wholly the descendants of old settlers, or persons who have been some 
years resident in the province. 
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NUMBER OF MILE8 OPENED ON THE COLONIZATION BOAD8. 

The number of miles opened by expenditure out of the Colonization fund 

S anted by Parliament is, — in the Ottawa and Opeongo road, 52 miles. On the 
astings road, 45 r>f good Summer road, and 30 miles of Winter road. On the 
Addington road, 17 miles of Summer road, and 39 miles of Winter road. 
There were also five miles of the Bobcaygean road done in 1856, and 18 miles ol 
the Frontenac and Madawaska road, and 14 miles of the Elzevir and Kalader 
made a good Winter road, and substantial bridges built over the streams, making 
in all 137 miles of good Summer road, and 83 of good Winter road. 

EXPENDITURE THEREON. 

The accounts and vouchers for the expenditure on these roads have been duly 
audited and approved, and with the balance on hand, and the aid which the 
Legislature may grant for the current year, the roads will be extended and new 
roads opened during the season, so as to provide for an increased number of 
Settlers, both on therree Grauts, and on the new surveys in their vicinity. 

The Agents on the " Free Grants" roads report, that the settlers are prosperous 
and well satisfied with their location ; and the success which has attended the 
system offers every inducement to open up other tracts of country, by similar 
roads, both in the Upper and Lower Provinces. 

CIRCULAR TO REEVES OF MUNICIPALITIES AND THEIR RESPON8E. 

The Minister of Agriculture has further provided for the expected increase of 
immigration, by directing a circular ^a copy of which is appended) to be sent to 
the Reeves and Mayors of the Municipalities. This circular has met with a 
response from upwards of 160 Reeves, who, in 90 cases out oi 100, have ex- 
pressed their great desire to have numbers of emigrants of all classes supplied to 
them — farm servants, mechanics, boys and girls. 

The applications from the Reeves ha?e been carefully compiled, giving name, 
place and number of each kind required, and copies have been furnished to 
Emigrant Agents and also to Ship-owners and others, in the old country, such as 
the Emigration Commissioners, Heads of Poor Law Unions, &c, &c, for their guid- 
ance ; and by these means it is hoped the great demand for labor will be in 
some degree appeased. The numbers, up to this time asked for by the Reeves, 
to be sent to their localities, are as follows : — 

Farm Servants and Laborers (male) 9268 

Female Servants 3607 

Boys and Girls 5765 

Carpenters, Joiners and Cabinet-makers * 307 

Masons, Bricklayers and Plasterers 295 

Blacksmiths, Shoemakers, Tailors, &c, &c 354 

Total asked for, classes defined 19596 

do do not defined, amongst these a large number of 
Mechanics is asked lor 4516 

Total asked for, up to 5th May, 1857 24112 

Supposing that 8000 of these were married persons, each having a wife and 
2 children, the number of persons introduced by the request of the Reeves 
would be 48,112, and all of the laboring class of persons. 

There is reason to believe that a large number ot the laboring classes, of 
mechanics, Ac, and a number of small capitalists will arrive during the ensuing 
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season ; 60,000 persons probably could be disposed of, or provided, in this season 
as permanent Settlers, with advantage to the Colony. The high price of food, at 
present, might be attended with some inconvenience if very large numbers were 
to arrive, but after another harvest, the supply of the cheaper kinds of food, 
which are not exported, will no doubt be more abundant. 



The total number of Immigrants who arrived during 1856, was 20,424, of 
whom 15,071 were adults, and 5,353 under 12 years of age. The duty charged 
to the shipowner is 5s. for each adult, and 3s. 9d. for each child under 12; and 
amounted to £4,771 8s. 9d. — an average of about 4s. 8d. each. The rate at 
Boston is $2 for each % irrespective of age, and at New York, $2£. 

The return from the Emigration Office in Quebec show an increase (as com- 
pared with 1856} to this date, of 862, viz. : — -92 cabin, and 770 steerage passen- 
gers, and Mr. Buchanan has been advised of 30 ships from Norwegian ports 
with between 6 and 7,000 emigrants, and from all countries, up to date, of 
14,634 emigrants on their way, viz. : — 

From United Kingdom 4198 

Germans 3941 

Norwegian 6500 

Total , 14634 



APPLICATION OF THE FUND ARISING FROM THE 8 ALE OF GROWN, COMMON SCHOOL, AND 

GRAMMAR SCHOOL LAND8. 

The Minister is further able to report that the proportion of the proceeds of 
sales of Crown Lands, and Common School, and Grammar School Lands, avail- 
able under the 14 sec. of 16 Vic. cap. 159, viz. : the fifth of the Crown, and the 
fourth of the School Lands, have been made available to a very large extent for 
colonization purposes in the Counties of Huron, Bruce, Wellington, and Grey, 
in which 137 miles have been opened ; 47 miles underbrushed for winter roads; 
39i miles crosswaved ; 45£ miles ditched ; 31,773 cubic yards of excavation and 
embankment made ; 22 bridges erected, and 4 others in progress There has 
also been a small expenditure out of this Fund in the Counties of Wellington and 
Perth. The fund belonging to all the other counties in Canada West has been 
ordered to be handed over to the several Municipalities to be expended under 
their control on roads and bridges, where they may think advisable. A retain 
of such expenditure being required to be furnished to this Department 

The total amount of this Fund, from the passing of the Act in June, 1853, up 
to 31st December, 1855, is as below : — 

One-fifth of sales of Crown Lands £22369 12 7 

One-fourth of sales of Common Lands , 20153 15 2 

do do Grammar do 2095 9 7 

Total proceeds to above date £44618 17 4 

Do do for the year ending December 31st, 1856 : — 

Crown Lands £7763 2 10 

Common School do 5888 11 5 

Grammar do do 766 14 9 

14418 --» 
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TBS REPORT OF MB. GIBSON, AND MB. RUB8BLL, ON THE EXPENDITURE ON THE ABOVE 

ROADS. 

A Report on the state of these several roads, by Mr. Gibson, the chief Super- 
intendent, is herewith submitted, and his accounts duly audited, also those of 
Mr. Russell, containing a statement of the expenditure on the Ottawa and 
Opeongo Road. 

NUMBER OF PATENTS OF INVENTION ISSUED BY BUREAU. 

The Bureau has issued during the past year, 106 Patents of Inventions, and for 
these, and assignments of Patents, received Fees to the amount of £592 5s. 6d. ; 
the number of Patents issued is steadily on the increase. The applications for 
holding periodical Fairs are becoming more numerous, and several were au- 
thorized during the past year. 

DONATION OF BOOKS FROM THE ROYAL COMMISSIONERS OF PATENTS IN ENGLAND. 

The Commissioner has much pleasure in acknowledging the receipt of a most 
interesting and costly collection of Books presented to his Department by the 
Royal Commissioners of Patents in London. These consist or 84 volumes, of 
which 48 are folio, containing engravings of all designs of useful inventions, for 
which Patents have been granted in the United Aingdom since the year 1666, 
and 36 are quarto, containing the specifications and descriptions of the same ; and 
this is but a first instalment, as it is the intention of the Royal Commissioners to 
forward, in each succeeding year, the volumes necessary to complete the series. 
And the Binder, in London, has already in hand a considerable addition to the 
above. The reception of this Patent Library — the value of which can hardl v be 
too highly estimated — has suggested to the Minister the propriety of publishing 
the specifications of all Patents issued by this office since its establishment, ac- 
companied, if possible, by lithographed drawings of the designs ; and it is be- 
lieved, that the expense would be amply compensated for in the diffusion of valu- 
able information and the increased utility of the Department. Many of our 
Canadian inventions being highly creditable to the country. 

WANT OF ACCOMMODATION IN THE DEPARTMENT. 

It is the wish of the Minister, as soon as possible, to carry out the object of the 
Royal Commissioners in making this donation, and give the public every facility 
for'the inspection of the Library, but for this purpose increased accommodation 
will be required : as it has been found impossible, from want of space, even to 
arrange and classify the numerous Models which have been lodged in the Patent 
Office, much less to set apart a room adapted to the reception of a rapidly in- 
creasing and valuable Library. 

For the Honorable the Minister of Agriculture. 



WILLIAM HUTTON, 

Secretary. 



To the Honorable T. Lee Terrill, 

Provincial Secretary, 

<fcc, &c, &c. 
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TO EMIGRANTS AND OTHERS SEEKING LANDS FOR 

SETTLEMENT. 



r pHE PROVINCIAL GOVERNMENT have recently opened out THREE 
•* GREAT LINES OF ROAD, now in course of completion, and have sur- 
veyed and laid out for Settlement the Lands, through and in the vicinity of 
which these Roads pass. 

The Roads, as advertised by the Agents of the Government, appointed to the 
respective localities to afford information to the Settler, are known as "THE 
"OTTAWA and OPEONGO ROAD," "THE ADDINGTON ROAD," and 
"THE HASTINGS ROAD." 



THE OTTAWA AND OPEONGO ROAD 

Commences at a point on the Ottawa River, known as "Ferrall's," a little 
above the mouth of the Bonchere River, and runs in a Westerly direction, pass- 
through the Northerly part of the County of Renfrew. 

It is intended to connect this road with a projected line of road known as 
" Bell's Line," leading to the Lake Muskako, and Lake Huron, by a branch 
which will diverge from the Opeongo Road in the Township of Bradenca, at a 
distance of about 53 miles from the River Ottawa, forming with "Bell's Line," 
a great leading road, or base line from the Ottawa to Lake Muskako, 171 miles 
in length, passing through the heart of the Ottawa and Huron Territory, and 
opening up for settlemeut a vast extent of rich and valuable land. 

This road, and the country through which it passes, now open for settlement, 
is easily accessible, and the Agent for the granting of Lands in this district is Mr. 
T. P. French, who resides at Mount Saint Patrick, near Renlrew, on the Opeongo 
Road, a few miles from the Lands which are to be granted. To reach the section 
of Country under Mr. French's charge the Settler must go from MONTREAL up 
to the Ottawa River to a place called Bonchere Point, and thence by land some 
twenty-five or thirty miles westward to the Township of Grattan, in which Mount 
St. Patrick is situated. 



THE ADDINttTON ROAD, 

Commencing in the Township of Anglesea, in the northern part of the County of 
Addington, near the village of Flint's Mills, in Kaladar, runs almost due nortn to 
the River Madawaska, a distance of 35 miles, and is to be continued thence for 
the distance of 25 miles till it intersects the Ottawa and Opeongo Road. 

The Agent for the granting"bt the Land in this district is Mr. E. Perry, who, 
for that purpose, is now resident at the Village of FLINTS MILLS. The out- 
lines of hve townships of very superior land are already surveyed and ready for 
Settlement within the limits of the Agency, lying north of Lake Massanoka, and 
between it and the River Madawaska. The Townships are called respectively 
Abinger, Denbigh, Ashley, Effingham, Anglesea, and fearrie. 

The direct route to this Section is by way of KINGSTON, Canada West, 
thence to NAPANEE, either by land or Steamboat, and thence North to the 
Township of Kaladar, and the Village of FLINT'S MILLS where Mr. Perry 
resides. 
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THE HASTINGS ROAD, 

Almost parallel to the Addington Road, and at a distance "West from it of about 
thirty-two miles is the HASTINGS ROAD. This road beginning at the northern 
part of the County of Hastings, and running a distance ot 74 miles, almost due 
north, also intersects the OTTAWA AND OPEONGO ROAD and its 
extensions. 

The Government Agent is Mr. M. P. Hayes, who resides at the Village of 
Hastings, lately called Madoc, about 28 miles north of the Town of Belleville. 
The Road between these places is in good order — the land to be granted by the 
Orown under the Agency extends from 15 to 70 miles north of the Village of 
Hastings. The Road through this large extent of land is passable for 40 miles, 
and money is now being expended to extend it 30 miles further, so that Settlers 
can get in and out without difficulty, and find a good market for surplus produce, 
as well as convenient facilities for bringing in wliatever supplies tney may re- 
quire — abundance of which can be had at the Village of Hastings, where the 
Government Agent resides. 

The direct way to rench this section, which is easily accessible, is by KINGS- 
TON, Canada West, thence by Steamboat up the Bay of Quinte to BELLE- 
VILLE 56 miles— and thence by a good Road to HASTINGS, 28 miles. 

In order to facilitate the Settlement of the Country and provide for keeping 
in repair the Roads thus opened, the Government ha* authorized Free Grants of 
Land alon£ these Roads, not to exceed in each case ONE HUNDRED ACRES, 
upon application to the Local Agents, and upon the following 

CONDITIONS :— 

That the Settler be eighteen years ot age. 

That he take possession of the Land allotted to him within one month, and put 
in a state of cultivation at least twelve acres of the land in the course of four 
years, — build a house (at least 20 by 18 feet) and reside on the lot until the con- 
ditions of settlement are duly performed; after which accomplishment only 
shall the settler have the right ot obtaining a title to the property. Families 
comprising several settlers entitled to lands, preferring to reside on a single lot, 
will be exempted from the obligation of building and of residence, (except upon 
the lot on which they live) provided that the required clearing of the land be 
made on each lot. The non-accomplishment of these conditions ivill cause the 
immediate loss of the assigned lot of land, which will be sold or given to an- 
other. 

The road having been opened by the Government, the Settlers are required to 
keep it in repair. 

The Local Agents, whose names and places of abode have already been given, 
will turnish every information to the intending Settler. 

The LOG-HOUSE required by the Government to be built is of such a de- 
scription as can be put up in four days by five men. The neighbors generally 
help to build the Log-cabin for newly arrived Settlers, without charge, and when 
this is done the cost of the erection is small ; the roof can be covered with bark, 
and the spaces between the logs plastered with clay, and whitewashed. It then 
becomes a neat dwelling, and warm as a stone house. 

The Lands thus opened up and offered for settlement, are in sectipns of Canada 
West, capable both as to Soil and Climate, of producing abundant crops of 
winter wheat of excellent quality and full weight, and also crops of every other 
description of farm produce, grown in the best and longest cultivated districts of 
that portion of the Province, and fully as good. 
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There ire, of course, in such a large extent of country as that referred to, great 
varieties m the character and quality of land — some lots being much superior to 
others ; but there is an abundance of the very best of land for farming purposes. 
The Lands in the neighborhood of these three roads will be found to be very 
similar in auality and character, and covered with every variety of Timber — 
some with nard wood v and some with heavy pine. 

Water for domestic use is everywhere abundant ; and there are, throughout, 
numerous streams and falls of water, capable of being used for Manufacturing 
purposes. 

The heavy timber land is almost always the best, and of it, the ashes of throo 
trees — well taken care ot and covered from wet — will produce a Barrel of Potash, 
worth from £6 to £7, currency. The capital required to manufacture Potash is 
very small, and the process is very simple and easily understood. 

The expense of clearing and enclosing heavily Timbered Lands, valuing* the 
labor of tne settler at the mghest rate, is about FOUR POUNDS, Currency, per 
Acre, which the first wheat crop, if an average one, will nearly repay. The beet 
timber for fencing is to be had in abundance. 

A Settler on these lands, possessing a capital of from £25 to £50, according to 
the number of his family, will soon make himself comfortable, and obtain a rapid 
return for his investment The single man, able and willing to work, needs lit- 
tle capital, besides his own arm and axe — he can devote a portion of the year to 
clearing his land, and in the numerous lumbering ^establishments, he can, at other 
seasons, obtain a liberal remuneration for his labor. 

The climate throughout these District? is essentially good. The snow does not 
fall so deep as to obstruct communication ; and it affords material for good roads 
during the winter, enabling the farmer to haul in his Firewood for the ensuing 
year from the woods, to take his produce to market, and to lay in his supplies for 
the future — and this covering to the earth, not only facilitates communication 
with the more settled parts of the District, but is hignly beneficial and fertilizing 
to the soil. 

In all the localities above named, wherever Settlers have surplus produce, 
there is a good market for it near to them — farm produce of all Kinds being in 
gjreat demand bv the Lumber or Timber Merchants who are carrying on exten- 
sive operations throughout these parts of the country. 

According to the ratio of progress which Oanada West has made during the 
last ten years, the value of property on an average doubles within that period ; 
irrespective of any improvements which may have been made by the Settlers. 

In m any Counties the value of Land, once opened for settlement has increased 
FIVE FOLD in the period named, but the average value of such land, according 
to die statistics of Oanada West, DOUBLES EVERY TEN YEARS in the mere 
lapse of time, exclusive of any expenditure thereon — and it is not too much to 
expect that this ratio will not diminish for generations to come. 

The Sections of Country opened bv these roads lie in and to the Southern part 
of the Great Ottawa Region, stretching from and beyond them to the shores of 
Lake Huron, to Lake Nipissing, and to the Ottawa Kiver— an immense extent 
of country whose resources are now seeking and will rapidly obtain develop- 
ment 

THE OTTAWA COUNTRY, lying south of Lake Nipissing and of the great 
River Ottawa, and embracing a large portion of the land offered for settlement, 
is cap&bl* of sustaining a population of EIGHT MILLIONS OF PEOPLE, and 
it is now attracting general attention, as the more western portions of Oanada are 
being rapidly filled up. 
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The Parliament of Canada in its last Session, incorporated a company lor the 
construction of a Railway to pass through this Ottawa country from the Shores 
of Lake Huron to the City or the Ottawa, and thence Eastward. 

A survey of the River Ottawa and the neighboring Country has /been under- 
taken, and will be completed in the jpresent year; its principal object being to 
ascertain by what means the River Ottawa can be rendered navigable and con- 
nected with Lake Huron so as to enable vessels to pass by that route from the 
most Western Waters into the River St Lawrence and the Ocean. These pro- 
jected works are alluded to, in order to show that the attention of the Govern- 
ment, Parliament and People of Canada has been fixed upon this important 
portion of the Province. 

P. M. VANKOUGHNET, 

Minister of Agriculture, &c. 

Bureau of Agriculture and Statistics, . 

Toronto, July 80th, 1856. 



Bureau of Agriculture and Statistics, 

Toronto, January, 1857. 

Sir, — As there is some indication that in the course of next Spring, there will 
be a larger Emigration from Europe to Canada, than has been for some few years 
past; and as it is desirable that the Emigrant, on arriving, should be provided 
with employment as quickly as possible, I shall feel obliged by your adopting 
such means as you may find most convenient to ascertain what number of Farm 
and Domestic Servants — Men and Women, Boys and Girls, — and further, what 
number and class of Mechanics would be likely to find employment within your 
Municipality, and reporting to this Department, as soon as possible, the result of 
your inquiries. 

Complaints have been made, from various parts of the country, of the scarcity 
of Laborers, &c, and the want can probably be supplied next season, by 
the combined action of this Department with the authorities in the different 
localities. 

I am, Sir, 

Your obedient Servant, 

P. M. V ANKOUGHNET, 

Minister of Agriculture, <fec 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES 
in CANADA WEST, made by DATID GIBSON, 

Superintendent of ROADS, E LOR A, at 31st Decem- 



ber. 1896. 



I. — EXPENDITURE OUT OF IMPROVEMENT FUND AND COLONIZATION GBANT8. 



January 1, 1866. 

do do, do . 

do 17, do . 

do do, do . 



do do, do 
do 21, do 



February 8, do 



do 12, do 

do do, do 



do do, do 



do 


do, 


do .. 


8 


do 


*>. 


do .. 


9 


do 


do, 


do .. 


10 


March 


18, 


do . . 


11 


do 


22, 


do .. 


12 


do 


do, 


do .. 


18 


April 


16, 


do .. 


14 


May 


8, 


do .. 


16 


do 


26, 


do .. 


16 



do 



28, do 



17 



1. — County of Bruce. 

By share of £10,000 of Colonization 

Grants allocated to this County . . 

To Amount expended on Roads and 

Bridges in this County to this date, 

conformable to accounts rendered 

and audited 

Paid Archibald Beird, in full of Contract 
on Sydenham and Southampton 
Road in Arran 

do James Benson, do, for Bridge 
over the Saugeen, between Elderslie 

and Brant 

By Cash from Improvement Fund .... 

Paid W. Busby, in full of Contract on 

Southampton and Goderich Road, 

in Bruce 

do Joseph Bacon, do, on Elora and 
Saugeen Road, through Carrickand 
Brant, South of Durham Road. . . . 

do James Rae, do do, in Elderslie. 

do Cowan Keys, on account of Con- 
tract on Southampton and Goderich 
Road, in Huron 

do Daniel McNeil, on account of Con- 
'tract for raising Bridge over Sau- 
geen, on Elora and Saugeen Road, 
in Elderriie 

do James Benson, do, for building 
said Bridge 

do Thomas H. Clandinin, do, Road 
between Carrick and Culross . . 

do Mrs. McPherson and Son, do, for 
cutting down hill on Woolwich and 
Huron Road, between Huron and 
Ashfield, £20— one-half whereof, 

do Joseph Gilbert, do, for Bridge 
over the Saugeen, in Saugeen . . 

do Samuel T. Rowe, do, Elora and 
Saugeen Road, in Elderslie .... 

do James Benson, do, Bridge over 
the Saugeen, in Brant (Walkerton ) 

do Daniel McNeil, do, for raisiug 
Bridge over Saugeen, in Elderslie. 

do Joseph Gilbert, on account of Bridge 
over the Saugeen, in Saugeen .... 

do John Stafford, in full of crossway ing, 
Ac., on Southampton and Goderich 
Road, in Saugeen 

do WilKam White, do, Elora and 
Saugeen Road, in Brant ...... 



Carrisd forward £ 



6000 



9902 



11160 
84 
19 



16 
9 



60 

80 

6 

80 

10 
100 
80 
76 
6 
60 

8 
2 



11649 



6 

10 
11 











6 


6 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— {Continued.) 

I. ExPENDITUBE OUT OF IMPROVEMENT FUND AND COLONIZATION GRANTS. — 



(Continued.) 



June 28,1856. 



July 


«, 


do .. 


19 


do 


10, 


do .. 


20 


do 
do 


do, 

18, 


do .. 

do . . 


21 
22 


do 


19, 


do .. 


23 


do 


do, 


do .. 


24 


do 


do, 


do .. 


25 


August 
do 


8, 
19, 


do .. 
do .. 


26 


do 


23, 


do .. 


27 


do 


25, 


do .. 


28 


do 


do, 


do .. 


29 


do 


26, 


do .. 


80 


do 


do, 


do .. 


81 


do 


do, 


do .. 


82 


do 


do, 


do .. 


33 


do 


do, 


do .. 


84 


do 


do, 


do .. 


85 


September 1, 


do .. 


86 


do 


11, 


do .. 


87 



18 



1. — County of Brccb. — (Continued.) 



Brought foruwrd 

Paid James Benson, on account of 
Bridge over the Saugeen at Hauns, 
on the Durham Road 

do Joseph Gilbert, do, Bridge over 
Saugeen 

do Cowan Keys, on account of South 
ampton and Goderich Road, in 
Huron 

do Donald Gillies do, do 

do Mrs. McPherson and Son, do, 
Woolwich and Huron Road, be- 
tween Ashfield and Huron, £15 — 
one-half whereof 

do Messrs. Hopper, do, Road be- 
tween Brant and Elderslie 

do T. H. Clandinin, do, between 
Carrick and Culross 

do James Benson, do, Bridge over 

Saugeen, at Walkerton 

By Cash from Improvement Fund . . 
Paid James Benson, on account of 
Bridge at Walkerton 

do Joseph Gilbert, do, Bridge over 
Saugeen, in Saugeen 

do Mrs McPherson and Son, do, 
Woolwich and Huron Road, be 
tween Huron and Ashneld, £22 — I 
one-half whereof I 

do Donald Gillies, do, Durham 
Road, in Kincardine 

do T. H. Clandinin, do, Road be- 
tween Carrick and Culross 

do J. D. & T. Hopper, in full of Con 
tract for Road between Brant and 
Elderslie 

do William Johnston, on account of 
Elora and Saugeen Road, in Brant. 

do James Benson, do, Bridge at 
Walkerton 

do Joseph Gilbert, do, Bridge over 
Saugeen 

do Hoil and Schofleld, do, Elora and 
Saugeen Road, between Elderslie 
and Saugeen 

do A. Barber, on account of Contract 
on Sydenham and Southampton 
Road, in Arran 

do Mrs. McPherson and Son, on account 
of Woolwich and Huron Road, be- 
tween Ashfield and Huron, £18— 
one-half whereof ............ 



Oorrisd OP* .«*».. ..-....£ 



9902 



1249 



1U5J 



18 



13 



11649 

150 
100 



60 
80 



7 
60 
48 
80 

25 
50 

11 
92 
75 

176 

87 

100 

115 

8 



1816 



12888 
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ACCOUNTS of EXPENDITURE on BO ADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 



I. — ElPENDITUBE OCT OF IMPBOVEMBNT FUND AND COLONIZATION GRANTS. — 











{Continued.) 
















nt18,1850.. 
do, do .. 
do, do .. 
24, do .. 

21, do .. 

do, do .. 
27, do .. 

do, do .. 

do, do .. 
do, do .. 

do, do .. 

*rl5, do .. 

do, do .. 

17, do .. 
do, do .. 

19, do .. 
do, do .. 

24, do .. 
26, do .. 

or 8, do .. 
do, do .. 
do, do .. 
do, do .. 

18> do .. 


88 
89 
40 
41 

42 

43 
44 

45 

46 
47 

48 

49 

50 

51 
52 

58 
54 
55 
50 

57 
58 
59 
00 

01 


1. — Conmr of Bruce.— (Continued.) 
Brought over 


£ 
11151 


8. 

18 


d. 

7 


£ 

12888 

80 

58 

200 

50 

190 
180 

8 

18 
27 

55 

80 
5 

82 

4 

7 

78 

80 

120 

41 

50 

98 

7 

7 
5 


8. 

1 










15 










10 

1 

9 

15 
18 



10 



10 

17 

10 
15 


d. 
1 


Septemh 


Paid James Benson, on account of 
Bridge at Walkerton 





do 


do T. H. Olandinin, do, Road be- 
tween Carrick and Culross 











do 


do Joseph Gilbert, do, Bridge over 
Saugeen, in Saugeen. ........... 











do 


do Conaway and Boy, do, Bridges, 
Ac., on Elora and Saugeen Road, 
between Arran and Saugeen ...... 











October 


do Joseph Gilbert, do, Bridge over 
Saugeen, in Saugeen 











do 


do do do, approaches to do • • 











do 


do Schofield and Hoil, in full, for ditch- 
ing on Elora and Saugeen Road, in 
Elderslie 








9 


do 


do John Hopper, on account of do, 
do, Brant 











do 
do 


do William Johnston, do, do, do. 
do T. H. Olandinin, do, Road be- 
tween Carrick and Culross ...... 










Q 


do 


do James Benson, do, Bridge at 
Walkerton 











Novemh 


do Daniel McNeil, in full of Contract 
for raising Elderslie Bridge 











do 


do William Johnston, on account of 
Elora and Saugeen Road, in frank 

do Charles McCarty, in mil do do. 

Paid John Hopper in full, of Contract 

on Elora & Saugeen Road, in Brant 

and Elderslie 











do 











do 











do 


do Joseph Gilbert, do, Bridge over 
Saugeen, in Saugeen ..••• 








9 


do 


do do do, for Approaches 
to do 








8 


do 


do Donald Gillies, on account of Dur- 
ham Road, in Kincardine 











do 


do James Dalton, do, Woolwich and 
Huron Road, between Huron and 
Ashfield, £88; one-half whereof . . 











Decembc 


do T. H. Clandinin, do, Road be- 
tween Carrick and Culross ...... 











do 


do Cowan Keys in full, of Southamp- 
ton and Goderich Road, in Huron. 

do Samuel Clements, do, do, Kin- 
cardine 








8 


do 








6 


do 


do Mrs. McPherson & Son, on account 
of Woolwich and Huron Road, be- 
tween Ashfield and Huron, £15; 
one-half whereof 











do 


do John Monro in full, for ditching on 
Elora and Saugeen Road, in Elderslie 

Gcuried Jbnoard .........£ 








2 














11151 


18 


7 


14104 


9 


2 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 

L — ExPEEflMTUBS OUT OF IMPROVEMENT FUND AND COLONIZATION GRANTS. — 

(Continued.) 



December 18, 1856.. 
do do, do 
do 20, do 



do 81, do 



62 



64 



1. — Couktt Of Beuce. — (Continued.) 



Brought forward 



Paid John McNeil, m fall, for ditching 
on Elora and Saageen Road, in 

Elderahe 

do Joseph Bacon on account, excavat- 
ing on do, between Saugeen and 

Arran 

do Conaway k Roy in full, for three 
Bridges orer Serpent Hirer, on 
Elora and Saageen Road, between 
Arran and Saageen, and approaches 
to do 

To proportion of expenses of manage- 
ment . 

By Balance • 



To Balance brought down 



£ 

11151 



8418 



14570 



15 



£ 
14164 

2 

80 

88 
290 



14570 



8418 



15 



d. 
2 









January 1,1856.., 
do do, do 



do 16, do 

do 17, do 
February 12, do 



March 5, do 



do 20, do 
do 24, do 



April 
Jane 



5, do .. 

12, do .. 

26, do .. 

17, do .. 



65 



10 



66 



67 
68 



69 

70 
71 
72 



2. — Coustt 0» HtJkON. 

By share of £10,000 of Colonisation 

Grants allocated to this County 
To amount expended on Roads and 
Bridges in this County to this date, 
conformable to accounts rendered 

and audited 

Paid Thomas Knox, on account of Con 
tract, for Road between Morris and 
Grey 

By Cash from Improvement Fund .... 
Paid Mrs. McPherson & Son, on ac- 
count, for cutting; down Hill on the 
Woolwich and Huron Road, be- 
tween Huron and Ashfleld, £20 ; 
one-half whereof 

do Messrs. Ferrall, on account of 
Bridge over Maitland, between Col- 
borne and HuMett 

do do, do, » do 

do Thomas Knox, on account of 
Bridge over Maitland, between 
Morris and Grey 

do Messrs. Ferrall, do, Bridge over 
Maitland 

do do, do, do 

do do, do, do 

do George Fulton, do, Road be- 
tween Wawanoah and Morris . . 



2192 



Cbrriod tier 



2000 



4192 



8881 



100 



10 



80 
860 



190 

75 
60 
50 

11 



4807 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 



L — ExPENDITUBK OUT OF DtPBOVKMENT FUND AND COLONIZATION OBANT8. — 

(Continued.) 





17,1856.. 

27, do .. 

14, do .. 
do, do .. 

18, do .. 

21, do .. 

8, do .. 
16, do .. 

do, do .. 

do, do .. 

19, do .. 

25, do .. 

erll, do .. 
12, do .. 

24, do .. 

1, do .. 

29, do .. 
81, do .. 

arl8, do .. 

26, do .. 

do, do .. 


78 

74 

75 

76 

22 

77 

*78 # 
79 

80 
81 
28 

87 
82 

88 

84 

85 
86 

87 
56 

88 


2.— Couktt of Eubqv.— (Continued.) 
Brought over, , 


£ 

4192 


8. 




d. 



£ 

4807 

155 

180 
25 

100 

7 

47 
118 

48 

150 
76 

11 
9 

60 

150 

855 

40 

211 
177 

41 

25 


8. 

7 








10 

4 














o 


d. 




June 


Paid George Fulton, for Bridge on' 
said Road 





do 


do Messrs. Ferrall, do, Bridge over 
Maitland 











** 


do do, do, do 











do Thomas Knox, do, Bridge op- 
posite 1st Concession Morris, on 
Road between Morris and Grey . . ' 











do 


do Mrs. McPherson k Son, on account, 
for cutting down Hill on Woolwich, 
and Huron Road, between Huron* 
and Ashfield, £15; one-half where-l 
of ■ 











do 


do Thomas Knox in full, for building 
Bridge opposite 6th Concession of 
Morris, on Road between Morris 
and Grey 








6 


August 


By Cash from Improvement Fund .... 

Paid George Fulton, on account of Road 

between Wawanosh and Morris. . . 


2516 


9 


8 





do 


do Thomas Knox, do, Bridge op- 
posite 1st Concession of Morris, be- 
tween Morris and Grey. 











do 


do do, do, Road between 
Morris and Grey 











do 


Messrs. Ferrall, do, Bridge over the 
Maitland 








o 


do 


do Mrs. McPherson k Son, on account 
of Woolwich and Huron Road, be-; 
tween Huron and Ashfield, £22; 
one-half whereof 











Septemb 


do do, do, £18; do 











do 


do Messrs. Ferrall, on account of Bridge 
over Maitland 











do 


do Thomas Knox, do. Road be- 
tween Morris and Grey 








o 


October 


do Messrs. Ferrall, do Bridge over 
Maitland 








o 


do 


do do, do, do 











I v 

o 


do 


do Thomas Knox in full, for Bridge 
on Road between Morris and Grey, 
1st Concession 








7 


10 




s 


Novembc 


do George Fulton, 'on account of Road 
between Wawanosh and Morris . . 








o 


do 


do James Dalton. do, Woolwich and 
Huron Road, between Huron and 
Ashfield, £88 ; one-half whereof. . 








o 


do 


do James Itelton, on account of South- 
ampton and Goderich Road, in 
Ashfield 








o 




Carriri forward £| 














6708 


9 


8 


1 61T * 


» 


8 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— {Continued.) 



I. — Expenditure out of improvement fund and colonization grants. — 

(Continued.) 



Noyembcr27, 1856. . 


89 


December 4, do .. 
do do, do .. 


90 
91 


do 8, do .. 


92 


do do, do . . 
do do, do .. 


93 
94 



do 



do, do .< 



do 81, do 



60 



ris 

do do, do, f.r said Road 
do Thomas Knox, do, Road be- 
tween Morris and Grey 

do Mrs. McPherson & Son, on account 
of Woolwich and Huron Road, be- 
tween Ashfleld and Huron, £15; 

one-half whereof 

To proportion of expenses of manage- 
ment, per account 

By Balance 



2. — County or Huron. — (Continued.) 



Brought forward 



Paid Messrs. Perrall, on account of Bridge 
over Maitland, &c 

do do, do, do 

do George Dolman in full, of Elora 
and Saugeen Road, in Howick. . 

do George Fulton, do, Bridge on 
Road between Wawanosh and Mor- 



Balance brought down 



6708 



608 



7817 



s. d. 



12 



11 



£ 
6178 



40 
188 



89 



17 
85 

879 



7 
887 



7817 



608 



12 



d. 
8 




10 



11 



January 1,1856. 
do do, do . 



do 



2, do .. 



do 


*, 


do .. 


96 


do 


4, 


do .. 


97 


do 
do 


23, 


do .. 
do .. 


98 
99 


do 


do, 


do .. 


100 


do 


25, 


do .. 


101 



95 



3. — County op Wellington. 

By share of £10,000 of Colonization 

Grants allocated to this County 
To amount expended on Roads and 
Bridges in the County to this date, 
per accounts rendered and audited. 
Paid P. Morris and others in full, of. 
Contract on Elora and Saugeen! 
Road, in Peel 

do Allan and Stocks, on account, do, 
in Maryborough 

do William Clements, do do, 
Peel 

do do, in full, do do 

do John Chapman in full, of work on 
Woolwich and Huron Road, be- 
tween Peel and Wellesley, £4; 
one-half whereof 

do James Carter, on account of exca- 
vation, do, do, £50; 
one-half whereof 

do P. Hawk, • do, Road between Peel' 
and Maryborough, and Wellesley] 
and Mornington, £70; one-half 
whereof ; 



Carried over £ 



2382 



2882 



2248 

142 

50 

50 
9 

2 
25 

85 



2562 
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1857. 



ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c—(Continusd.) 



L— ElPEH DFTUKE OUT OF IMPROVEMENT FtTND AND COLONIZATION GRANTS. — 

{Continued.) 



January 28,1866. 



do 
do 



do, do 
do, do 



February 20, do ., 

do 28, do ., 

do 26, do ., 

April 9 9 do . 



do 



May 

June 
do 



18, do 



19, do 
80, do 
do, do 



July 28, do 



do 29, do 

August 8, do 
do 20, do 



September 1, do 



do 
do 



do 
do 



2, do .. 
do, do • . 



4, do .. 

9, do .. 



do 10, do .. 



do 
do 



28, do .. 
26, do .. 



102 

108 

104 

105 
106 
107 
108 

109 

110 
111 
112 

118 
114 
115 



116 



117 
118 



119 
120 

121 



122 
128 



8. — County of Weluhoton.— (Cm* 
tinned.) 

Brought over 

Paid Hugh Roberts, in full, for Bridge 
over Carrestoga, on Elora and Sau- 
geen Road, in Peel 

do do, Bridge over do do, in 
Maryborough 

do Allan and Stocks, on account of 
Contract do, in Maryborough.. 

do William Worling; do do, Peel 

do George Dolman, do do, Minto. 

do W. and A. Jordan, do do, Peel. 

do James Garter, do, excavating, 
Ac., on Woolwich and Huron Road, 
between Wellesley and Peel, £25 
one-half whereof 

do Miller and Anderson, on account of 
Road between Arthur and Peel and 
Maryborough 

do do do, do 

do do do, do 

do George Dolman, do, Elora and 
Saugeen Road, in Minto 

do Miller and Anderson, do, Road 
between Arthur and Peel and 
Maryborough 

do George Dolman, do, Elora and 

Saugeen Road, in Minto 

By Cash from Improvement Fund . . 
Paid John Chapman, for clearing, Ac., 
on Woolwich and Huron Road, be- 
tween Peel and Wellesley, £8 — 
one-half whereof 

do William Worling, on account of 
Contract on Elora and Saugeen 
Road, in Peel 

do George Dolman, do do, Minto. 

do Miller and Anderson, do, Road 
between Arthur and Peel and 
Maryborough 

do Allan and Stocks, on account of 
Elora and Saugeen Road, in Mary- 
borough 

do John Chapman, for work at Carres- 
toga Bridge, between Peel and 
Wellington, £4 10s. — one-half 
whereof 

do W. and A. Jordan, in rail of Con 
tract on Elora and Saugeen Road, 
inPeel ..; 

do William Worling, on account do 

do George Dolman, do do, in 
Minto 



Carried forward 



.£ 



£ 
2882 



2277 



11 



4659 



11 



£ 
2562 

42 



80 
12 
85 
20 



12 



50 
80 
24 

20 



86 
50 



80 
100 



109 
80 



10 



90 
50 



719 




8401 



18 



d. 
9 
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ACCOUNTS of EXPENDITUKE on KOADS and BBIDGES in CANADA 

WEST, &c- {Continued.) 

I. — Expenditure out of improvement fund and colonization grants. — 



(Continued.) 



October 9, 


1856.. 


124 


do 15, 


do .. 


125 


November 11, 


do .. 


126 


do 12, 


do .. 


127 


do 28, 


do .. 


128 


December 2, 


do .. 


129 


do do, 


do .. 


130 


do 6, 


do .. 


131 


do 11, 


do .. 


182 



do do, do 



do 


do, 


do .. 


134 


do 


15, 


do .. 


185 


do 


22, 


do .. 


186 


do 


M, 


do .. 





3. — County of Wellington. — (Con- 
tinued.) 



188 



Brought forward 

Paid Miller and Anderson, farther on ac- 
count of Road between Arthur and 
Peel and Maryborough 

do James Carter, on account of exca- 
vating, &c, on Woolwich and Hu- 
ron Road, between Peel and Wei- 
lesley, £27— one-half whereof. . . . 

do George Dolman, do, Elora and 
Saugeen Road, in Minto 

do Miller and Anderson, do, Road 
between Arthur and Peel and Mary 
borough 

do George Dolman, do, Elora and! 
Saugeen Road, in Minto ...... 

do Allan and Stocks, in full do, in 
Maryborough 

do Hugh Roberts, for removing jam 
of timber at Bridge over Carrestoga, 
on do, in Peel 

do George Dolman, in full, for Elora 
and Saugeen Road, in Minto . . 

do Miller and Anderson, do, Road 
between Arthur and Minto, and 
Peel and Maryborough 

do William Anderson, do, cross- 
waving on Elora and Saugeen Road, 
inPeel 

do do, do, Marybo- 
rough 

do James Scott, on account of Road 
between Egremont and Arthur, 
£62— one-half whereof. 

do Archibald Harrison, in full of 
Bridge over the River Maitland, on 
Elora and Saugeen Road, in Minto. 
To proportion of Expenses of manage- 
ment, per Account. 

To Balance 



4659 



By Balance £ 



4659 



228 



11 



11 



18 



January 1, 1856. 



4.— Countt of Gmnr. 

To Amount expended on Roads and 
Bridges in this County, to this 
date, per Account rendered and 
audited 



Carried over . 



£ 

3401 
41 

18 
87 

290 

160 

15 



227 

11 

1 

81 



184 
228 



4659 



11 



.£ 



d. 
8 








7 


5 



1194 



1194 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 

I. — EXPENDITURE OUT OF IMPROVEMENT FUND AND COLONIZATION GRANTS. — 

(Continued.) 



January 17,1860.. 

do 24, do .. 

do 28, do .. 

February 6, do .. 

do 20, do .. 

June 25, do .. 

do 28, do .. 



do 

do 

do 

July 



do, do 

do, do 

do, do 

19, do 



do do, do 

do do, do 

do do, do 

August 1, do .. 



do 

do 
do 
do 
do 



do, do 

do, do 

do, do .. 

do, do 

18, do 



September 1, do 



do 
do 
do 
do 
do 
do 
do 



do 



do, do .. 

do, do .. 

do, do .. 

do, do .. 

do, do .. 

do, do ., 

2, do .. 



do, do .. 



4.— ^County of Grey. — (Continued.) 



1 Paid 



187 
188 
189 
140 
141 

142 

148 
144 
145 
146 

147 

148 
149 

150 

151 

152 
158 
154 
155 

156 



157 
158 
159 
160 
161 
162 
168 



164 



do 



Brought over 

Archibald Beird, in fall of Contract 
on Sydenham and Southampton 

Road, in Derby 

Philip Badgers, on account of Dur- 
ham Road, in Ospry 

Thorpe Wright, do do, Arte- 

mesia 

Campbell and Mcintosh, do, Road 
between Bentinck and Sullivan . . 
Robert Elliot, do, Durham Road, 

in Arteme8ia 

A. Campbell, in full, for ditching, 
<ftc, on Sydenham and Southampton' 

Road, in Derby 

Samuel McCulloch, on account, 

do, do 

James Costley, do, do 

Benjamin Leadbetter, do, do . . 
Frost, McNab, A Co., do, do.. 
Campbell and Mcintosh, do, 
Road between Bentinck and Sulli- 



be- 



van 

J. M. & A. Prile, do, Road 
tween Holland and Olenelg . . 
James McGovern, do do 
Philip Badgers, do, Durham 

Road, in Ospry , 

Murdoch Moires, on account of' 
ditching on Sydenham and South- 
ampton Road, in Derby 

Hugh McCumusky, J. Wallace, and 
S. McComb, do, do 
John Cashore, do, do 
James Costley, do, do 
David Moore, do, do 
Thomas MaiUand, do, Durham 

Road, in Ospry ( 

Hugh McCumusky, Ac, do, Sy- 
denham and Southampton Road, 

in Derby 

Donald Fleming, do, do .... 
James Costley, do, do .... 
Samuel McCullough, do, do . . 
Murdoch Moires, do, do .... 
Benjamin Leadbetter, in full, do . 

David More, do, do 

Campbell and Mcintosh, on account 
of Road between Bentinck and 

Sulliran | 

J. M. <fc A. Prile, do, Glenelg 
and Holland 



Oarrisd forward 



£ 
1194 

20 
15 
25 
60 
2 



84 

53 

80 

5 



140 

80 

12 



75 



15 

21 
18 
14 
17 

40 



52 
14 
49 
60 
62 
16 
88 



82 
41 



2265 



14 



d. 
9 

8 










6 




6 



8 
4 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— {Continued.) 



I. — Expenditure out of improvement fund and colonization grants. — 



{Continued.) 



September 24, 1856. 



do 
do 
do 
do 
do 
do 
October 



do, do 

do, do 

do, do 

do, do 

do, do 

do, do 

2, do 



do , 4, do 
do 27, do 



do 



do, do 



November 6, do 

do do, do 

do 12, do 

December 8, do 

do do, do 



do 
do 



do 
do 



18, do 
15, do 



18, do 
81, do 



165 



166 
167 
168 
169 
170 
171 
172 



178 

174 

175 
176 
177 
178 

179 

180 
135 

181 



4. — County of Grey. — (Continued.) 



Brought forward 

Paid Robert Campbell, in full, for Syden 
ham and Southampton Road, it 
Derby 

do Murdoch Mclves, do, do .... 

do John and James Fleming, do 

do James Costley, do 

do Samuel McCullough, do 

do Hugh McCumusky, &c, do 

do John Cashore, on account, do 

do Philip Badgers, do, Durham 

Road, in Ospry 

By Cash from Improvement Fund .... 

Paid Murdoch Mclves, in full, for exca 

vating on Sydenham and South 

ampton Road, in Derby 

do Campbell and Mcintosh, on account 
of Road between Bentinck and 
Sullivan 

do Philip Badgers, do, Durham 
Road, Ospry 

do R. Elliot, do, Durham Road, in 
Artemesia 

do John Cashore, in full, for Sydenham 
and Southampton Road, in Derby. 

do Campbell and Mcintosh, on account 
of Road between Bentinck and Sul- 
livan 

do James McGovern, do, Glenelg 
and Holland 

do J. M. <fe A. Prile, do, do 

do James Scott, do, Road between 
Egremont and Arthur, £62 — one- 
half whereof 

do Benjamin Leadbetter, in fall, for 
stumpjng on Sydenham and South- 
ampton Road, in Derby 

To proportion of Expenses of manage 

raent, per Account 

To Balance 



By Balance brought down 



5000 



5000 



1555 



d. 







5 8 



£ 
2265 



12 13 



19 
7 
42 
17 
22 
88 

75 



14 



410 



150 
75 
70 



25 17 



250 

5 

90 



81 



190 
1555 



5000 



d. 
6 



6 

9 
10 
9 
5 




January 1,1856. 
do do, do . 



5.— County of Waterloo. 

By share of £10,000 of Colonization 
Grant, allocated to this County . . 

To Amount expended on Roads and 
Bridges in the County, to this date, 
per Accounts rendered and audited. 

jl 
Carried over £ 



297 



297 





i 



89810 



898 



10 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

"WEST, &c.—iContinited.) 

L — ExPENDITUBE OUT OF IMPROVEMENT FUND AND COLONIZATION GRANT8. 

(Continued.) 



January 28,1856.. 


99 

100 
101 

108 
115 
120 

125 


5. — Couhtt or Waterloo. — (Con- 
tinued, 

Brought over 

Paid Jobn Chapman, in full, for work 
on Woolwich and Huron Road, be- 
tween Peel and Wellesley, £4; 
one- half whereof 


£ 

297 


& 



d. 



£ 
898 

2 
25 

17 
12 

1 

2 

18 

7 


s. 

10 




10 
10 
10 

5 

10 



d. 





do do, do .. 


do James Carter, on account of exca- 
vation ,on do do, £50; 
one-half whereof 











do 16, do .. 


do P. Hawk, do, Contract for said 
Road, between Peel and Mary- 
borough, and Wellesley and Morn- 
ington, £70 ; one-fourth whereof. . 











April 9, do .. 


do James Carter, do, excavation, 
Ac, on do, £25; one-half whereof. 

do John Chapman, clearing, &&, on 
do, £8 ; one-half whereof 











August 20, do .. 











September 9, do .. 


do do, work at Carrestoga 
Bridge on do, £4 10s.; one-half 
whereof 








o 


October 15, do .. 


do James Carter, on account of exca- 
vation, Ac., on do, £27; one- 
half whereof 








o 


December 31, do .. 


To proportion of expenses of manage- 
ment, per account 













By balance .. 


182 


15 









£ 

To balance brought down ...» 






479 


15 





479 


15 











...£ 


182 


15 


o 














January 1,1856.. 
do do, do .. 


182 
101 

188 
184 
185 


6. — County of Perth. 

By share of £10,000 of Colonization 
Grants allocated to this County.. 

To amount expended on Roads and 
Bridges in the County to this date, 
per accounts rendered and audited. 

Paid Gabriel Hawk, on account of Con- 
tract on the Woolwich and Huron 
Road, between Elma and Wallace, 
do P. Hawk, on account of Contract, 
do, between Peel and Mary- 
borough, and Wellesley and Morn- 
ington, £70 ; one-fourth whereof, 
do Gabriel Hawk, do, Road be- 
tween Wallace and Elma 


1227 








558 
100 

17 

185 

60 

75 


10 


10 








do 19, do .. 











do 25, do .. 











do do, do .. 








o 


February 15, do .. 


do do, do, for Bridge over 
Maitland, do 











August 8, do .. 


do do do, Road between 
Wallace and Elma 











October 4, do • . 


By cash from Improvement Fund .... 
Carried forward .......,£ 


678 


1* 


6 














1905 


15 


6 


981 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 



I. EXPENDITURE OUT OF IMPBOVEMENT FOND AND COLONIZATION GRANTS. 







{Continued.) 
















.... 


6. — Coukty of Perth.— (Contuwtd.) 
Brought forward 


£ 

1905 


8. 

15 


<L 
6 


£ 
981 

84 

940 

i 


s. 

o 

10 
6 


d 



December 81,1866.. 


To proportion of expenses of manage- 
ment ••••••«•••••••••»*••..•• 







To balance ...«..•• »».....*«------- 








6 




















£ 
By Balance brought down .••••£ 


1905 


15 
5 


6 
6 


1905 


15 


6 




940 















II. — Expenditure out of the colonization grants. 



January 1, 1856. 

do do, do . 

do 17, do . 



CHARGE. 

By amount received, per accounts ren 
dered, for Madoc and Madawaska 
(Hastings), and Camden and Ma 
dawa8ka(Addington) Roads, to this 
date 

By Share of £15,800, credited in account 
for Western Roads to 81st Decem- 
ber last, transferred to this .... 

By Cash *. 



Amount of Charge 



4500 



5800 
2000 



11800 



January 26,1856. 
May 81, do . 

June 11, do . 



August 



29, do 
81, do 
19, do 



Septemberl8, do 

do do, do 

do 20, do 

* 

October 21, do 

November 10, do 

do 29, do 



186 

187 

188 

189 
190 
191 
192 
198 
194 

195 
196 
197 



DISCHARGE. 

1. — Colli kgwood and Meaford Road. 

Paid Richard McGuire in full, for re- 
moving Windfidl from Road. . . . 

do Thomas Maitland, on account ofhis 
Contract for making Road between 
ColHngwood and Thornbury .... 

do W. k T. Falls, do do. be- 
tween Thornbury and Meaford • . 

do Thomas Maitland on account .... 

do W. & T. Falls do .... 

do Thomas Maitland do .... 

do do do .... 

do W. k T. Falls do .... 

do William Gibbard, on account of 
work on Road 

do W. & T. Falls on account 

do Thomas Maitland do 

do W. & T. Falls do 



Sum 
(hrritd 



10 



100 

50 
100 

46 
175 
150 

87 

25 

25 

200 

57 



975 



975 
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ACCOUNTS of EXPEND1TUKE on ROADS and BRIDGES in CANADA 

WEST, &c— {Continued.) ' 



II. — Expenditure out of the colonization grants. — (Continued?) 



January 1,1856. 



do 
do 

April 
June 

do 



18, do ., 

do, do 

18, do ., 

24, do ., 

do, do • . 



July 18, do 

v do do, do 

September 2, do 

do do, do 

October 20, do 

do do, do 

November 18, do 

do do, do 



January 1, do .. 
do 18, do ., 



do do, do . 
March 17, do . 



198 
190 

200 
201 

202 

203 
204 
205 

206 
207 

208 
209 
210 



DISCHARGE.— {Continued.) 

Brought over 

2. — Hastings Road. 

To amount paid to 81st December last, 

per account rendered and audited. 

Paid George Neilson, balance due on bis 

first Contract 

do Robert Bird, Salary and expenses 
superintending Road, to 81st De- 
cember, 1855 

do George Neilson, on account of 
second Contract on this Road .... 

do do, amount of a third Con 
tract, for making Southerly part of 
Road £325 

do Robert Bird, Salary and 
expenses superintend- 
ing same 25 



Amount of Grant for do 
George Neilson, farther on account 

of his second Contract 

Robert Bird, Salary and expenses 
superintending same, to 1st instant 
George Neilson in full, of second 
Contract, for making 25f miles of 

Road 

Robert Bird, account for chaining 

and advertising Works 

George Neilson, for building Bridge 
over Beaver River, to replace t^at 

lately destroyed 

Robert Bird, account for replacing 
the crossway lately burned 

do, salary, expenses super- 
intending these works 

do, do, .superintending 
Neilson's second contract subse 
quent to 80th June last 



Sum. 



8. — Addihgton Road. 



To 



8852115 
10 



447 

97 
240 



850 

800 

68 

601 
6 

98 
67 
26 

49 



211 



212 
218 



amount paid to 81st December, 
1855, per account rendered and 

audited ........ 

Paid A. B. Perry balance on his account 
of expenditure to 81st December, 
1855 

do him on account 

do him balance on account to 8 1st; 
January 



Carrifd forward 



1118 



62 
250 



10 


lis'l6 



1540,11 1 



£ 
975 



5694 



6669 



17 



17 



d. 
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AOOOUttTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— {Continued.) 

IL — ExPENDITUBE OUT OF THE COLONIZATION GRANTS.— (CWmwrf.) 



March 17,1865. 

April 29, do . 

August 29, do . 

October 14, do . 

do do, do . 

November 17, do . 

do 20, do . 

do do, do . 

December 16, do . 

do ,do, do . 



do 



do, do 



March 

Joly 
August 



4> do 

18, do 

8, do 

do, do 

September80, do 

NoTember20, do 

Deoember 4, do 



October' 27, do 

KoTember20, do 
Deoember 15, do 



214 

216 
216 
217 

218 
219 

220 

221 
222 

228 



224 



226 

226 
227 
228 
229 
280 
281 



282 

288 
284 



DISCHARGE.— (O^r^n^d) 
8. — Adddjgton Road. — (ContimitcL) 



Brought forward 

Paid him on account to 29th Feb- 
ruary last 

do do, on account 

do do, do. 

do do, in full of accounts to 
80th September last 

do do, on account 

do do, for rebuilding bridge 
over Madawaska 

do do, balance on account, to 
81st October last 

do do, on account 

do A. B. Perry, balance on account to 
80th November last 

do do, on account 



Sum , 

4. — Elzotr and Kaladab Road. 

Paid Henry Cooke, on account of his 
contract for this road 



6. — FbOXTXHAC AMD MADAWASKA ROAD. 

Paid Warren Godfrey, on account of 
expenditure on this road 



do 
do 
do 
do 
do 
do 



2°' 
do, 

do, 

do, 

do, 



do 
do 
do 
do 
do 
do 



Sum 

6.— BOBCAYGBAN ROAD. 

Paid Richard Hughes on account of ex- 
penditure on this Road 

do do do 

do do do 

Sum 

Amount of Discharge 

ABSTRACT. 



Amount of charge... 
do discharge. 



1640 

208 
250 
800 

92 
854 

200 

218 

450 

88 
850 



160 
150 

90 
100 

65 
100 
125 



170 
200 
150 



10 


1 




£ 



6669 



17 



4085 



262 



16 



10 



780 



520 



12268 



11800 
12268 

468 




T 




9 
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ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, &c— (Continued.) 

EXPENSES OF MANAGEMENT. 



Felroary 26,1866. 
do do, do . 

March 8, do . 
April 4, do . 



May 



80, do ., 



Jane 7, do . 

do 24, do . , 



do 80, do ., 

do do, do .< 

do do, do ., 

July 25, do . 

September 11, do ., 



do 
do 



22, do 
26, do 



do 29, do 
do do, do 
do do, do 



do do, do 

October 1, do 

do do, do 

do do, do 

do 11, do 

November 1, do 



286 



28T 
28S 



289 

240 
241 



242 



248 
244 



245 



246 

247 
248 

249 
250 
251 



252 

258 

254 
255 
256 

257 



235 1 Paid account to Hamilton "Spectator, 
for advertising for tenders 

do William Hawkins salary and tra- 
velling expenses, superintending 
works in the Counties of Huron, 
and Bruce, Ac., &c., to this date. . 

do George Elmslie, for printing and 
advertising in '•Backwoodsman". .! 

do James Gibson, Junior, Township 
Clerk, Osprey, salary and expenses, 
superintending works on Durham J 
Road, in Grey, from 11th May, 
1855, to this date | 

do account to " Owen Sound Times," i 
for advertising for road tenders. 

do u Fergus Freeholder," do 

do James A. Gibson, on account of 
salary, travelling expenses, super- 
intending Roads and Bridges in the 
Counties of Huron and Bruce . . 

do W. M. Gibson, do, do, from 81st 
December last to this date, super- 
intending Roads And Bridges in 
Bruce, Grey, and Simcoe 

do James A. Gibson, balance of bis 
salary and expenses to this date . . 

do John H. Warren, salary and ex 
penses from 6th May last to this 
date, superintending Roads and 
Bridges in Wellington, Waterloo, 
and Perth ' 

do Francis Morton, do, to 80th ultimo* 
superintending erection of Bridge 
over Saugeen, in Saugeen 

do J. A. Gibson, on account of his 
salary and expenses 

do W. M. Gibson, do, do 

do Stratford Beacon, advertising for 
tenders 

do T. M. Daly & Co., do, do . . . 

do Nichoils & Cox, do, do. . . 

do Francis Morton, on account of 
salary, superintending bridge over 
Saugeen 

do E. D. Hand, for advertising for 
tenders 

do W. M. Gibson, balance of salary, 
Ac., to this date 

do J. U. Warren, do, do 

do J. A. Gibson, do, do 

do *• Northern Advance," advertising 
for tenders 

do James A. Gibson, on account ofj 
salary, Ac 



Carrtod fomard 



85 

4 

16 

1 


15 

186 

167 

42 

11 

80 
25 



1 
1 

20 


44 

69 
62 

1 

15 



£\ 702 



6 





6 






4 
4 
6 





6 



O 



4-L 

1W 9 
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1857. 



ACCOUNTS of EXPENDITURE on ROADS and BRIDGES in CANADA 

WEST, Ac— {Continued.) 



expenses of manaoement. — {Continued.) 



November 18, 1856., 

December 4, do . , 
do 29, do ., 



do 81, do .. 

do do, do .. 

do do, do .. 

do - do, do .. 

do do, do . . 



do 



do, do 



Brought forward 



259 
260 



261 



262 



268 



264 



do 
do 



do 



do 



do 



do 



258 Paid James A. Gibson on account of 

I Salary, &c 

Francis Morton, in full of salary. . 
James Gibson, township clerk, 
0*prey, for superintending works 
in Grey from 4th April last to this 

date 

J. II. Warren, salary and travelling 
ex|>enses for superintending roads' 
and bridges in Grey, Wellington, | 
and Perth, from 80th September 

last to this date 

James A. Gibson, balance do, 
superintending roads and bridges 
in. Huron, Bruce, and Perth, for 

same period 

M. Gibson, salary and expenses 
superintending roads and bridges 
in Bruce, Grey, and Simcoe, for 

same period 

William Hawkins, salary and ex- 

Senses superintending do in 
nice and Huron, from 26th Feb- 



265 



do 



ruary last, to 18th instant .... 
account to ** Backwoodsman " for 
advertising and printing 



By proportion charged against Bruce. . . 
By do do Huron .. 

By do do Wellington. 

By do do Grey . 

By do do Waterloo. 

By do do Perth. 



290 ilO 
887 
184 110 
190 



7 
84 




10 







702 



14 
16 



21 

69 

68 

69 

85 
2 



1048 



1048 



19 








12 



12 



6 

7 

10 



10 
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ACCOUNTS of EXPENDITURE on the OTTAWA and 
OPEOTVCfO ROAB, tor the Tear ending 1836, by A* 
JT. RUSSELL, Ottawa. 



Toeonto, 16th April, 1857. 

Sir, — In accordance with your request, I have to submit the following brief 
Report on the Work done on the Ottawa and Opeongo Road, during the year 
1856, and the expenditure by me on account of it. 

It may be necessary first to explain that this road commences at Ferrall's 
Landing, on the River Ottawa, a little above the mouth of the River Bonechere, 
and crossing the Bonech&re, at the Village of Renfrew, about seven miles from 
the Ottawa, strikes back to the rear of the Township of Admaston, then pass- 
ing in a westerly direction, nearly midway between the rivers Bonechere and 
Madawaska, it crosses the Opeongo branch of that river at seventy-four miles, 
and continues between it and the main branch of the Madawaska to Lake 
Opeongo, at ninety-nine miles from its commencement on the Ottawa. 

This road was surveyed in 1852, and in 1854 it was opened as a winter road 
from the settlements in the vicinity of the Village of Renfrew to its termination 
at Lake Opeongo— substantial bridges being built on the principal streams, ex- 
cepting the River Bonechere. 

The expenditure that has been since made for works on the Opeongo Road, 
has been under my direction, and is all included in my accounts to 30th June 
and 31st December, 1856. 

The only expenditures for work during the first half of the year 1856, were £30 
for the clearing out of wind-falls, which had rendered part of the road impassable, 
and £93 4s. 8a. for the rebuilding of the bridge over Constajice Creek, which 
had been consumed by fire. 

The works on the Opeongo Road, during the year 1856, were nearly all per- 
formed towards the close of the summer — the amount to be expended for the 
season not having been decided upon till the close of the month oi July. 

Immediately on learning from you the amount available for the improvement 
of the road I returned to Ottawa, and having revised my estimates in detail, 
which had been previously calculated from measurements taken on the road, for 
a more limited expenditure, I advertised the letting of the work to be done by 
public auction, at the earliest date consistent with due notice to the public, and 
on the 20th and 21st of August, I disposed of the contracts for the making of 
twenty-two and a-half miles of the road to the lowest bidders, giving satisfactory 
security. It was taken in fourteen contracts ; some of the contractors afterwards, 
with my consent, relinquished their contracts to others. 

On the 1st of September following, I let, by public auction at Mount St 
Patrick, the making of seven miles more of the road. 

The building of a bridge over Burnsell's Creek was afterwards let by auction, 
and the making of about a mile of road, by special agreement with Abraham 
Luduc, for £60. 

By the last mentioned agreement the difficulty with one Dunn, about the right 
of war through his land; which had obstructed the opening of part of the road, 
was obviated. - 



Digitized by 



Google 



20 Victoria. Appendix (No. 54.) 1857. 



These contracts, as shown by the detailed statement with my account current, 
rendered to 51st December, 1856, amounted to £2,807 10s., on which there was 
paid, to that date, £2,536 16s. 3d., leaving, as shown in detail by the statement, 
£270 13s. 9d. withheld or unpaid for unfinished work. 

In this manner the making of about thirty miles and a half of the road was 
contracted for, and, with trifling exception, completed before the close of the 
season, which included two and a-half miles of old road; in and near the Village 
of Rpnfrnw. carries the road made under contract to the distance of thirty-two 
and a-half miles from the commencement of it on the Ottawa — that is through 
the Townships of Horton, Admaston, and Grattan, into Sebastopol, the first of 
the three newly surveyed townships, which include the large tract of good land 
south of Golden Lake. 

To this distance the road has beeu made on the smallest scale it could be, to 
be serviceable as a good wagon road, at a cost of a little under £93 a mile, 
or £108 including the £15 a mile spent in the first opening; that is at about half 
the cost of a good turnpike road of twenty-two feet in width. 

If the cost of renewal of Constance Creek Bridge, and the clearing out of 
windfalls be added, the cost will be about £112 a mile. 

With the exception of the seven miles below Renfrew, where the work is four 
feet wider, nine reet in the centre has been grubbed, and the road formed to the 
width of sixteen feet, with culverts and causeways in the swamps, well laid and 
earthed in the centre, and side ditches and discharges where required. 

Beyond the work done in this manner under contract, the sum of eighty-five 
pounds has been spent in causewaying swamps, and one hundred and eighty-one 
pounds fifteen shillings and fonrpence, in removing rocks and cutting hills, so as 
to give a practicable passage for wagons to the distance of nine miles further, 
that is, to the commencement of the Township of Brudenell. 

Thus the object has been effected — of having a wagon road ready for Settlers 
arriving in the Spring, leading into the newly surveyed townships, containing 
much good land. 

For further explanation, I beg to refer you to the accompanying summary of 
expenditure by me during the year 1856, amounting to three thousand, tnree 
hundred and five pounds, eighteen shillings and a penny ; leaving, after deducting 
imprests made to me, and the sum of one hundred and eight pounds, two shillings 
and ninepence received for provisions and canoes sold, a balance of ninety-seven 
pounds, fifteen shillings and fourpence due to me on 31st December, as per my 
account rendered to that date. 

I have the honor to be, Sir^ 

Your very obedient Servant, 



A. J. BUSSELL. 



William Htrrrojf, Esquire, 

Secretary of the Bureau of Agriculture and Statistics. 
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Summary of Expenditure by A. J. Russell on account of Ottawa and Huron 
Road, charged in his Accounts for the year, 1856. 



Clearing out of Wind-falls on Opeongo Road < 

Rebuilding Constance Creek Bridge 

Transport, in 1855 



Payments to Contractors, as per Statement, with account current, rendered to 
81st December, 1836 



Work, and wood for Culverts, on part of Road not contracted for 

Improving Opeongo Road beyond part contracted for 

Causewaying do do :. 



Charges on account of Pembroke Road Stores and Petewawa Bridge measure- 
ment 



Pay of overseers v 

Remuneration to Superintendent 

Contingencies of work and superintendence, viz.: Printing and Stationery, 
pay for services of Auctioneer, temporary services of Clerk, compensa- 
tion for Right of Way, Travelling charges, and expenses of measure- 
ment of Road . , . • . 



Total disbursements! 1st January to 81st December, 1850 £ 

Deduct. 

Part defrayed by monies received for Provisions and Canoes sold, as credited 
in accounts 



Total expended against appropriations for the year £ 

Of which there was received from the Public by A. J. Russell, as per account 
Tendered to 81st December, 1856 



Balance due A. J. Russell, as per his account current, to 81st December, 1856. £ 



£ 

80 

98 

8 

2586 

11 

181 

85 

15 
127 
100 

121 



8805 



108 



8197 



8100 



97 



s. 



4 


16 
9 

15 




18 



18 



18 



15 



15 



d. 

8 


8 


4 


9 
6 




A. J. RUSSELL, 

Superintendent. 
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RETURN 



To an Address from the Legislative Assembly to His Excellency the 
Governor General, dated the 1 1th instant, praying His Excellency to 
cause to be laid before the House " a Statement of the sums distributed 
" to the different Indian Tribes since the passing of the Act 14 and 15 
" Vic., cap. 109 ; the said statements to contain the names of the local- 
" ties inhabited by the Indians receiving such aid* the number of families, 
" and the amount granted annually in each case." 

By Command. 

T. LEE TERRILL, 

Secretary. 
Secretary's Office, 

Toronto, 2nd June, 1857. 
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Statement of the Number of Persons composing the Tribes and Bands to whom 
Relief has been given by the preceding Account, viz. :— 



! 



St Regis, in Lower Canada 

Caughnawaga, do 

Lake of Two Mountains, do 

Riviere Dessert about 

St Francis 

Becancour 

Three Rivers 

Lorette t 

Green Island 

MicMacs, of Restigouche 

Lake St Jean— 83 Families; 1 Widower; 7 Widows; and 15 Orphans. 
Riviere Saguenay, (Chicoutimi) — 5 Families ; 1 Widower ; 2 Orphans. 

North Shore belowthe Saguenay 

Along the Banks of the Saguenay Not ascertained. 



668 

HI 9 

1115 

80 

887 

87 

67 

282 

147 

555 



169 



Certified. 



S. T. CHESLEY, 

Accountant, 

Indian Department 



Indian Depabtment, 

Toronto, 19th May, 1857. 
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RETURN 

To two Addresses from the Legislative Assembly, of the 3rd and 2t>th 
March last, for Copy of Instructions given to Arbitrators on damages 
caused by Beaubarnois Canal, and certain Statements connected therewith. 

By Command. 

T. LEE TERRILL, 

Secretary. 

Secretary's Office, 

Toronto, 2nd June, 1857. 



Nos. 21496, 82690, 82945. 

Public Works, 

Toronto, 1st June, 1857. 

Sir, — As called for by the Addresses of the Legislative Assembly (herewith 
returned), I am directed to enclose to you the following documents, connected 
with Arbiiratiuns at Beaubarnois : — 

No. 20479, letter to the Arbitrators. 
No. 20905, do do. 

No. 21053, do do. 

Statement of sums paid, 
do of existing claims. 

I have the honor to be, Sir, 

Your obedient Servant, 



The Honorable the 

Provincial Secretary. 



THOMAS A. BEGLY, 

Secretary. 
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No. 20479* 

(Copy.) 

Public "Works, 

Toronto, 2±th December, 1856. 

Gentlemen, — In reference to yoor letter of the 9th instant, reporting upon your 
visit to the Beauharnoia dams, &c, I am directed to inform you that the whol 3 of the 
claims connected with that work are in course of preparation, and will be 
forwarded immediately. 

I am, Gentlemen, 

Your obedient Servant, 



(Signed,) T. A. BEGLY, 

Secretary. 



Messrs* Masson, Somerville and Quin, 
Provincial Arbitrators, 

Montreal. 



No. 20905* 

(Copy.) 

Public Works, 

Toronto, 23rd February, 1857. 

Gentlemen, — I am directed to inform you, that the Commissioners wish you 
to arbitrate upon the claims of the following parties, for alleged damage to their 
properties by the Beauharnois Dams. The claims will be given to you by Mr. 
Maclver : — 

A. Clark, F. Bessdhette, . 

F. X. Poitra8, Joseph Rae, 

A. CHARLEB0I8, V. HoOPTETTER, 

Joseph Arpentigny, H. Roebuck, 

Joseph Hajnault, (Representing J. Sncpscw,) 

K. Nicholson, J. S. Siboux. 

I am, Gentlemen, 

Your obedient Servant, 



(Signed,) T. A. BEGLY, 

Secretary. 



Messrs. Masson, Somervillb and Quin, 

Provincial Arbitrators, 

Montreal. 
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No. 21053. 



(Copy.) 



Public Works, 

Toronto, 34th March, 1857. 



Gentlemen, — I am directed to enclose to yon, herewith, a Schedule of Claims 
arising from the construction of the Beauharnois Dams, and to inform you that 
the Claims are all transmitted to you by this day's mail, in three parcels. You 
will shortly be further communicated with on the subject. 

The only Claims to be investigated by you, are those brought for alleged injury 
to property by the Dams. 

I am, Gentlemen, 

Your obedient Servant, 



(Signed,) 



T. A. BEGLY, 

Secretary. 



Messrs. Masson, Someevtlle and Qtjtn, 

Provincial Arbitrators, 
Montreal. 



Statement of Sums Paid on account of Claims for Damages, Beauharnois 

Canal, from July, 1856. 



John Spink 

D. Morris 

Charles May ville 

Duncan McRae 

Darid Baker 

Joseph Rae 

Ph. Hooeaitter 

Henry Koebnck 

Joiieph Gironx 

Alexander Clarke 

Am Oharleboix 

Joseph Hainault 

K. Nicholson , 

Francois X. Poitras 



£ 


8. 


25 





40 





20 





60 





150 





85 





15 





7 


10 


60 





250 





1 2 


10 


2 


10 


5 





n 


5 


780 


15 
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Statement of the existing Claims made against the Government for damage 
stated to be done by the construction of Dams at the head of the Beau- 
habnois Canal, sent to the Provincial Arbitrators for settlement. 



STANISLAUS DE KOSKA. 



Aubry, Marcel .. 
Girouard, J. B. . , 
Laborde, J. S. 
Legault, Claris . . 
Levac, Martin 
Mercier, Antoine 
MeCrea, John 



120 
128 
64 
24 
90 
40 





b 

15 



10 



60 













527 



d. 



8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 



STE. CECILE. 

Boyer, Joseph 

Boyer, Joseph, senior 

Belaire, Joseph 

Belaire, alias, Senais, Joseph 

Dagenais, Francis 

Daoust, Francis 

Daoust, Charles 

Daoust Francis, nephew 

Fauxbert, Paul 

Laborde, J. S 

Leduc, Cy prion 

Leduc, Joseph, son of Louis 

Ladeyorite, Joseph. , 

Leduc, Thomas, son of Thomas 

Morrisette, Uyacinthe 

Mercille, F 

Meyron, Augustin; two claims, £70 and £215 



60 












72 












12 












178 












50 












15 


6 









88 


10 









4 


7 


6 






95 


7 


6 






45 












88 












57 


5 









12 












90 












I 27 


15 









100 


10 









285 





°l 

t 


1166 








25 
26 
27 
28 
29 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 



ST. CLEMENT. 

Bazinet, Moise 

Brunet, Jacques 

Daoust, Charles 

Emort, Michel 

Fortier, Joseph 

Gendron, Joachim 

Gendron, Francis 

Gendron, J. B., dit Pleche 

Gendron, A., widow of Hebert 

Gendron, Pre 

Ltfebvre, Hya. 

Lefebvre, Joseph 

Lefort Rene 

Montpetit, Etienne 

Montpetit, J. B. 

Nadeao, J. B 

Poirier, Francis 1 « . . . 

Querillion Ignace 

Schale, Louts 

Trudel, Louis, junior 













87 


10 









56 


5 









170 












18 


15 









4 












88 


15 









7 


10 









8 


15 









15 












81 


7 


6 






10 





. 






24 


2 


6 






27 


5 









10 


10 









40 


10 









22 


10 









88 












45 












11 


12 


6" 






45 








652 


T 
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Statement of the existing Claims made against the Government for Damage 
stated to be done by the C instruction of Dam3 at the head of the Beatj- 
HABNOI8 Canal, &c. — [Continued.) 



LOUIS DE GONZAGUE. 



Asselin, Aug 

Boucher, Felix 

Breault, J. a 

Boucher, Paul '. . . . 

Boucher, Joseph ' 

Bruyer, Pierre 

Charefils Michel 

Clement, Antoine; 2 claims, £20 and £16 

Chevaudier, Joseph 

Cammineau, Joseph 

Cardinal Felix % 

Courville, ; 2 claims, £18 8s. 9& and £8. . . . 

016ment Seraphin 

Daoust, Charles 

Daoust Andre 

Dinning, John 

Daoust, Damage 

Daoust, Francis 

Fortier, Hermeneygilde 

Fauxbert, Francis 

Hortee Martin ; 2 claims, £18 and £31 5s. 

Hogue, Joseph ; 2 claims, £12 and £22 10s. .... 

Hilaire, Francis 

Houle, J. B 

Houle, P. 

Houle, Francis 

Leduc, Louis, son of Pierre 

L' Uussier, Julien - 

Laubier, Antoine ; 2 claims, £6 and £2 17s. 

Tjeclere, Moise 

Laberge, Charles 

Leduc, Pierre; 2 claims, £12 and £16 2s. 6d. 

Legault, Clovis 

Leduc, Joseph 

Lalonde, Antoine 

Laloride, Louis * 

Leduc, Francois 

Labelle, Louis 

Leduc, Clement 

Lamesse, H 

Lab' rge, Narcisse 

Martin, (ialien ; 2 claims, £27 and £15 

Montpetit, Hyacinthe 

McCraken, John 

Mercille, Francois 

Martin, Cyprien 

Petit, Pierre 

Rogers, Darid 

Sauve, Evangeliate 

Tweels, Thomas 

Telfor, Thomas 

Tbfoierge, Louis 

Viaux, Gideon 

Viaux, Hyacinthe; 4 claims, £18, £6, £6 and £4 



tUX ' l n *«i 











£ 


s. 


d 


£ 


8 










6 


10 







288 










25 


10 







7 










80 * 










81 


10 







87 










48 










86 










21 










29 


10 







68 










26 


8 


9 




8 


15 







21 


15 







105 


10 







91 










12 










7 


10 







8 










125 


15 







49 


5 







84 


10 







84 










15 










5 










2 


0. 







29 










6 










8 


17 







80 





o 




18 










28 


2 


6 




14 










86 










24 










1 


10 







5 










4 


18 


9 




76 










8 


10 


i 




4 










42 










18 










45 










67 










91 










17 










100 










9 










6 










24 










41 


10 







18 


17 


6 




. 29 
















1899 
t 









14 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
habnois Canal, &c. — (Continued.) 



101 


DUNDEE and PORT COVINGTON. 
Aubry, Joseph 


£ 

800 
150 
600 
400 
250 
250 

90 

. 60 

147 

762 

22 
1250 

80 

66 
148 
148 

60 
200 
260 
150 

25 

75 
120 
100 
125 
125 
250 

65 
150 
125 
225 
190 
112 
402 
255 

97 
112 

87 


b. 









10 
10 
10 


6 



















10 

10 
10 
10 


d. 









































£ 
7987 


B. 

5 


<L 


102 


Baker, David • 




108 
104 


Branson, B. A 

Bannon, Patrick 




105 


Chatlah, Peter 




106 


Chatlah, Fr 




107 


Cameron, Alexander 




108 


Campbell. John 




109 


McDonald, J. S ! . . . . 




110 


McDonald, Murdoch 




111 


McGillis, Angus • 




1191 


Marsh, Charles • 




118 


Murchiaon, Murdoch . 




114 


McDonald, Angus 




115 


McPhee, N. 




116 


Ouley, John 




117 


Steiritt, William 




118 


Ward, David 




119 


Wallenback, Isaac 




120 


Boyev, Benjamin 




121 


BrigRS, Albert 




122 


Dunham, Mills 1 1 




128 


Drum, John 




124 


McGiffin, John 




125 


Russell, Humphrey, k Hiram 




126 






127 


Russell, Henry 




128 


Russell, Polly, Widow 




129 


Russell, Hiram 




180 


Smart, Robert 




181 


Smith, David 




182 






188 


Stevens, Jesse 




184 


Stevens, Ebenezer 




185 


Lajambe, Louis ; 2 claims, £226 and £80 




186 


Lecompte, dit LaFleur 




187 


Rousseau, Joseph 




188 


Tacy, Edward 



















189 


ST. REGIS. 
Brown, John 


150 

8 

80 

15 

7 

80 

88 

81 

1 

56 







10 


15 
6 
2 

10 










6 





l 






140 


Bruce, Lewis ••••. 




141 


Baron, Charles » 




142 


Bruce, Lewis 




148 


Baron, Antonio • 




144 


Bero, Thomas , 




145 


Cole. Peter j 2 claims, £80 and £8 16a 




146 


Chule, Lewis 




147 






148 


Gray, Peter; 2 claims, £4 and £52 10 




149 


Gray, Peter, Jr. 




150 


Gray, Mary 






GarrUd fmcard £ 






418 


2 


6 
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185T. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
habnois Canal, &c. — (Continued.) 



151 

152 



ST. RfcGIS.— (Gmtinved.) 



Brought forward 



Jackson, Lewis • 

Jackson, Francis 

158 Laf ranee, Louis; 2 claims, £97 10s. and £6 

154|Leclere,* Captain 

155 1 Lorn, Lazart 



156 Lafrance, Joseph 

157 Loran, Peter 

158 Marroux, Frederick, (Priest) , 

159 Mitchel, Louis White; 2 claims, £12 10s. and £45. . . 
160JOstokeva, Louis 

161 Peter, Laughing 

162 Papinault, 

m'Ranaom, Louis; 8 claims, £18 15s., £60 and £16 

1 64 j Swamp, John ; 2 claims, £3 10a and £11 5s 

165 Smoke, Louis 

166 Swamp, Peter ; 2 claims, £18 15s. and £7 10s 

WSarball, Abram 

168'Smith, Jelly 

169|Swan, Peter 

170 Thomas, Jacob 

171 Terrence, Baptist© 

172|Tarball, Joseph 

17S|Thomas, Loran ; 2 claims, £8 2s. 6d and £10 2s. lOd. . 
174|Thoma8, Jacob ; 2 claims, £1 5s. and £85 12s. 6d. 

175 Tawakoris, son of Charles 

176|Sakewankane * 

177 Wood, Peter 

178jCurley Head, Thomas; 2 claims, £87 10s. and £85 10s. 



£ 


8. 


d. 


£ 


418 


2 


6 


i 


11 


5 







21 










108 


10 







56 


5 







41 


5 







2 


10 







6 


5 







22 


10 







57 


10 







84 


10 







8 










1 










94 


15 







14 


15 







95 










26 


5 







86 










50 


12 


6 




110 










2 










6 










22 


10. 







105 


12 


6 




86 


17 


6 




8 


15 







5 










80 










78 








1890 









15 



181 
182 
188 
184 
185 



GRANDE ISLE. 



179 Bergevin dit Langevin, Eustache 

180<Bergevin, Pierre, senior 

Charlebois, Ambroise ..:..... 

D'Arpentigny, Joseph; £20 and £6 10a 

Henault, Joseph 

Lefebvre, F. X., Equalite 

Lefebvre, Venant 



160 
87 
15 
26 

465 
75 
40 




10 

10 
5 









6 





819 



t£te du canal. 



Archambault Cypri 



en 



186 

187 

188 

189 

190 

191jBergevin, Widow Louis 

192 ~ 



Amiot, Joseph 
Archambault, Messire 
Aron, Hyacinthe . 
Bergevin, Franoois. 



Brousseau, Isidore , 



Carried? Tnir *..'..'.. .T £ 



6 

6 

6 

2 
26 
16 • 

3 



X 





15 



65 15 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
harnois Canal, &c. — (Continued.) 



193 
194 
195 
196 
197 



T&TB DU CANAL.— (Continued.) 
Brought ocer 



Benoit, Ignace, senior 

Benoit, Oliver 

Bougie, Jean 

Bougie, P., junior 

Boyer, Joseph 

198 'Bougie, P., senior 

1 99 JBenoit, P., Equaiite . . . 

200 Branchard, Francois ....;.. 

20 1 j Branchard, Dame (Bergerin) 

202 Benoit, Ignace, junior 

203* Bergevin, P., senior 

204;Decoigne, Louis 

205 D' Aoust, Jacques 

206!D'Aoust, Xarier 

207|Desforges, Simon 

208|D'Arpentigny, Benjamin . . . 

209|Dagenais, Laurant 

210.Deschamp, Joseph. 



21 1 Desrochers, Pierre 

212 Desforges, P 

218 Santier, Louts; 2 claims, £19 and £3. 
214| Hebert, Jacques 

215 Henault, Antoine 

21 6 j Henault, Narcisse 

217JLeduc, Bazile, senior 

218 Leduc, Pierre, junior 

21 9 Leroix, Charles 

220jLeduc, Antoine 

221 Leduc, Pierre, junior, d* Antoine 

222 Leduc, Henry 

223 Leduc, Olivier 

224 LeCompte, Sab 

225 Lalonde, Elie 

226 Lecourt, Antoine 

227|Labelle, Francois 

228:Leduc, Francois 

229 Lariviere, Francois 

280Ladrid, J. a 

231 Leduc, J. B. 

232 Maillauz, Edouard 

283 Mercier, Albeit 

284 Maraainne, Jacques 

235 Peter. Francois 

236 :' 
2371 



238 



I Sauve, Eubtache. 

' St Amour, J. B. 

I Sauve, Maurice . 
239!Tenier, Ignace . . 
240. VUu, Alexis 

241 Viau, Eustache.. 

242 Varnier, Joseph • 
243Pilon,P 



£ 


8. 


d. 


£ 


8. 


05 


15 









25 












4 












5 








• 




18 












15 


5 









4 












88 












2 












17 












21 


10 









5 












30 


10 









84 


10 


t 






22 












80 












14 












22 












18 












8 












2 












22 












6 












4 












88 












16 












6 





- 






50 












56 












80 












4 





Q 






43 












5 












8 


o 


o 






2 












3 












4 












4 












5 












10 












80 












20 












1 












83 


15 









16 












14 












6 












7 


10 









88 


10 









80 












4 












4 








92* 


16 






1 



Digitized by 



Google 



20 Victoria. Appendix (No. 56.) 



J 857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
HARNOI8 Canal, &c. — (Continued.) 



244 
245 
246 
247 
24» 
249 
250 
251 
252 
253 



LANCASTER ahd CHARLOTTENBURG. 

Anderson, George 

Grant, Angus 

Grant, Peter 

Locheari, John • 

McCracken, Alexander 

McDonell, Ellen 

McDonald, Cole 

McDonald, Duncan 

McPherson, Robert 

Honorable DeBeaujeu 



£ 


8. 


d 


£ 


B. 


80 












200 












85 












10 












175 












280 












40 












685 












i 25 





d 






SOI 


5 





1881 


5 









254 


CAT, o? CLARKE ISLAND. 
Clarke, Alexander. . , 


1865 








1865 














255 


SEIGNIORS or BEAUHARNOIS. 
M. Brown • 


16287 


7 


6 


16287 


7 


6 









CLAIMS FILED IN APRIL, 1856. 



256 f ProYO«t, Gabriel, (Ste. Cecile) ... 

257 ProvoKt, Louis, junior 

258 Provost, Louis, senior 

Pitre dit Lajambe, Jean Baptiste . 
Sauye, Francois 



259 
260 



100 

100 

50 

85 

85 



820 



GODMANCUESfER amd ST. ANICET. 



261 Anderson, James, (no damage). 

262 Amelot, Charles, do. 
2H8' Basinet, F. C, do. 
264 Boneiller, N., do. 

265iCharlebois, S. A 

266 Curran, Patrick 



267 
268 
269 



Caza, Alexis 

Caza, Damase 

Caza, Joseph 

270' Caza, Theodore 

271 Currie, Duncan, (no damage) 

272 Caza, Jean Baptiste 

278 Curran, Hugh 

274;Chretien, Joseph; 2 claims, £412 10s. and £87 10s.. . 

275 Campeau, Louis, junior, (no damage) 

276|Campbell, John, do. 

277JDatiahue, Michel, do. 

278,Duhane, Marcel, do. 

279|Deparois» A. ; 2 claims, £812 10s and £185 (no damage)! 

t WBTWB (WW i.MiMiMMMMM* 



187 


10 









11 


5 









125 












25 












450 












180 












112 


10 









250 












217 


10 









250 












85 












100 












67 


10 









450 












25 












510 












50 












45 












447 10 









84^8 


rl 


1 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction ot Dams at the head of the Beau- 
haenois Canal, &c. — {Continued.) 



GODMANCHESTBR ahd ST. \NICET.— (<&»#»«**.) 



Brought over 



Deparois, Louis 

Finegan, Patrick, (no d image) 

Ferguson, Alexander 

Ferguson, Donald 

Genier, Honore ; 2 claims, £1200 and £45. 

Genier, J. B 

Gay nor, Ed 

Higgius, R. J : 

Higgins, R. S. * 

Holden, Henry, (no damage) 

Johnson. Ed ? paid in full) 

Johnson, J. W., (no damage) . . . '. 

Keith, J., for Honorable Eilioe 

Keine, James 

' Leslie, John 

'LaTiolette, Nazare, Widow, (no damage) . . 
'Leduc, Leon, do 

Leblanc, Et 

Laberge, Charles 

Livingston, Donald 

Leslie, James, (no damage) 

JLalonde, Francis (bought Maguire's claim). 
JLalonJe, J. B. do do, do. . 

Laloude, Joseph do do, da . 

Leslie, John 

'Leblanc, Et 



280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

298 

294 

295 

296 

297 

298 

299 

8<>0 

801 

802 

303 

804 

305 , 

805J Less'.ie, Peter, Widow , 

806 " """ " 

807 

808 

309 

310 

311 

812 

818 

314 

815 

816 

817 

818 

819 

820 

821 



Lemai, dit Delame, Francois 

Lefelwre, Seraphin 

Lavacque, Joseph (Moquin succession) 

Labarge, Charles 

Murphy, William, (no damage) 

Martin, Francis (for heirs Moquin, Louis). . 

Moquin, Louis 

McArthur, James 

McLean, Hugh 

McNicol, Duiv an 

McMullan, Peter, (no damage) 

McLennan Malcolm, do 

Mcintosh, Angus 

Mcintosh, William 

McRean, Hugh, (no damage) 

McArthur, Christie; 2 claims, £584 £188. 



822 [McNaughton, P., (no damages) 



823 
824 
325 
826 
827 



do 



O'Connor, James, 

O'Neil, Murth 

Parant, J. W. ; paid £125 

iPoitras, F. X.; 2 claims, £405 and £70 10s.... < 

i Viau, Toussiant 

828 [Quesnel, Widow 

829 iQuesnei, Felix 

330 Quesneirlle, Benani, (no damage) 

831 'Rankin, John 



Oarrud forward .♦..........£ 



£ 


s. 


d 


£ 


8488 


15 







135 










270 










581 


5 







625 










1245 










100 










812 


10 







120 










162 


10 







18 










66 


5 







8507 










815 










86 










50 










54 










12 


7 


6 




166 


2 


6 




269 










100 










487 


10 







882 


10 







272 


10 







255 










25 










250 










25 










162 


10 







800 










135 










150 










1181 


5 







50 










218 


15 







875 










450 










585 










85 










50 










880 





G 




50 










722 










29 










800 










150 










475 


10 







210 










75 










50 










5 










820 








1 


19690 


• 


1 


1 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
habnois Canal, &c. — ((continued.) 



GODMANCHESTER awd ST. ANTCET.— {Continued.) 



Brought forward 



882' Res, James 

883 Stewart, Daniel 

334jStewart, David 

835|Smith, James 

886 Smith, William 

887 Sinclair, John 

888 Stalker, Donald ; paid Aussen 

889 Shannessly, Patrick . 

840 Sauv6, Joseph 

841 Stalker, Malcolm 

842|Caza, Henri, (no damage) 

848 Caza, Joseph 

844 Dapuis, Joseph 

846 Amelotte, Paul, (St Anicet) 

846 Aubin, J. B 

847 Beauchene, P. 

348 Beanchene, M 

850 Benneirlle, Sut 

851lChretien, Alexander, (no damage) 



852 
858 
854 
855 



Chretien, Louis 
Charlebois, P... 
Charlebois, F. . . 
Caza, Antoine.. 
~ P 



357 Dagenais, Francis . 
858 Dumenil, George . . 
359 Genier, J. S 

860 Higgins, James . . . 

861 Lahy, Thomas . . . 
362 Lecuyer, Etienne . 
868 Leger, Augustine . 
864 Martin, Francis . . . 
865jMcRellop, Donald . 
866|Ques?eirIle, J. B. 

867 Saumier, J. R ... 

868 Sullivan, Lawrence 



869 
870 
871 
872 
378 
374 
875 
376 
877 
878 
379 
880 
381 
882 
888 
884 
885 



Seguin, J. B. . 

Seguin, Benjamin 

Tobin, James 

Waltier, J. a 

Lalande, Godfroi 

Dupuis, Edouard 

Trepanier, Francis 

Jasmin, Widow, Suille. 

Amelot* Joseph 

LeBlanc, Pierre 

Dupuis, Norbert 

Canier, Francis, (no damage) 

Boilleau, Joseph 

Lalande, Joseph (heirs of Moquin) 
Lalande, Francis, do do 

Queeveirlle, J. R 

Riley, Widow J 



Carried over £ 



£ 


8. 


d. 


19690 


5 





50 








275 








1497 


10 





150 








50 





9 


100 








20 








212 


10 





28 


10 





860 








60 








142 


10 





200 








40 








25 








40 


5 





80 








80 








80 








95 








60 








12 


10 





200 








88 


10 





81 


10 





25 








40 








50 








85 








100 








60 








125 








75 








80 








25 


12 


6 


50 








60 








20 








50 








176 








72 








25 








22 


10 





25 








15 


15 





6 








25 








9 








25 








20 








90 


o 





85 





o 


40 








iWUI 


18 


8 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
HAENoia Canal, &c. — (Continued.) 



GODMANCHESTER and ST. ANICET.— (Continued.) 



Brought over 



898 
899 
400 
401 



886 Mcintosh, William 

887 Caza, Amable 

888!Curran, Patrick 

889 Curran, James 

S9C|McKvan, Hugh, (no damage) 

89 1 (McKenzie, Donald 

892 Livingston, I >on*ld 

898 Derochera, Charles 

894 Johnson, Edward 

895 Campbell, Malcolm 

896 Rankin, Neil 

97 Quesvcirille, Joseph 

Legcr, August in 

Rankin, Hugh 

Choquet, Louis, senr : 

Tobin, James 

402 Curran Michael, (no damage) 

408 QueKveirJle, Antoine (Paid) 

404 Fahrique de St Anicet 

405 Wvlie, John 

406 Stalker, Malcolm 

407 Mathew, Elijah 

408 Cameron Archibald 

409 ! Mo Don t Id, Alexander 

4l0iDumesnil J. H 

41 1 : Masson, Allen 

412 ! C1ogson, George, (no damage) 

418'Pricure, Phillips 

414jQueHnel, Antoine, Widow 

416'ciosson, Joshua, (no damage) 

416 Dupuirt, Antoine do 

4l7JHiggins, Richard 

418 Rankin, Samuel 

419JMoMulU-n, J. and P 

420!McNieol, Duncan 

421 JMcNicol, Peter ... 

422'McLean, Hu^h 

423 Mclnt.»sh, William 

424 Lamarche, Catherine, and others are Dr. Masson's claim. 



24984 

90 

48 

75 

25 

25 

180 

50 

40 

20 

165 

60 

18 

7 

175 

125 

75 

55 

21 

150 

75 

75 

12 

75 

45 

50 

50 

21 

2 

45 

25 

17 

60 

185 

827 

850 

477 

260 

280 



18 









10 





10 













5 

10 



10 


















































































' 





27805 



ST ZOTIQUB. 



425.Dorion, Pierre 

426 Taylor, John 

427|Seguin, J. B. junior 

428.Peny, Alexander 

429 Girmix, Joseph 

480| Mountain, Jacob, Reverend 

481 Mclntver, Abraham 

482 McGillitf, senior 

488 Aselin, Joseph; 2 claims, £100 and £80 



Carried fo ru m r d . 



25 





1200 





498 





20 





100 





50 





50 





7 


10 


180 





2186 


10 
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1857. 



Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beaix- 
HABNOI8 Canal, &c. — (Continued.) 



ST. ZOTIQUE.— (Continued.) 



Brought forward . 



484' Birmingham, John 

435Parant J. W 

436jSmith, and Wilking 

487|Grange J. T 

438,01-ton, Pease 

489 Birmingham, John 

440 Smith, and Wilking ; 2 claims, £50 and £25. 

441 Prieure, J. B 

442 Lalande, Amable 

448 DeBeaujeu, Honorable 

Perry, Alexander; 2 claims, £35 and £115 . 

Aselin, J. B 

Gautier, Cyprien 

Whitney, H. H. ; 2 claims, £150 and £80 . 

Dixon, Robert 

Marlowe, Joseph 

Dubois, Vincent 

Prieure, Augustin 

Bayer, Benjamin 

Deschacnps, Louis 

Beriault, Joseph 

Asselin, Joseph 

Aselin, Henry 

Verroneau, Denis 

Sauve, Seraphin 

Mitchel, William 



444 
445 
446 
447 
448 
449 
450 
451 
452 
458 
454 
455 
456 
457 
458 
459 



460 
461 
462 



Giroux, Pierre 



Martin, Heirs of 

Lalande, Joseph 

463 Lalande, William 

464; Prieure, Francois, senior 
465; Prieure, Francois, junior 

466 Gauthier, Cyprien 

467 Lalande, J B., 



468 Prieure, Joseph 

469 Prieure, Francois, senior 

470 Challes, Charles 

471 Deschamps, Joseph .... 

472 'Lalande, Joa. 

473JLalande, Hyacinthe .... 

474Sauve,J. B '. 

476 Montpetit, Francois .... 
476 J Bray, Olivier 



477 
478 
479 
480 
481 
482 
488 
484 
485 



Sullivan, Edward 
Fournier, Michel , 

McKie, J. B 

Lelonde, Joseph Saniwa 

" A T 

Cedllot, J. B 

Elie, Andre 

LeBlanc, Widow E. 



Duckett, William; 2 claims, £55 and £50. 



486 Duckett, William 



Carried over £ 



£ 


8. 


d. 


£ 


8. 


2125 


10 









25 












150 












150 












12 


10 









80 












30 












75 












50 












60 












15 












150 












45 












60 












180 












150 












75 












17 


10 









17 


10 









6 


10 









87 


10 









87 


10 









150 












150 












150 












150 












80 












40 












80 












15 












65 












150 












150 












25 












25 












25 












52 












22 


10 









25 












60 












52 












28 












75 












75 












160 












155 












75 












15 












105 












84 












40 












44 












76 


17 









78 


15 









6886 


17 
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Statement of the existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
HAEN0I8 Canal, &c. — {Continued.) 



487 
488 
480 
490 
491 
492 
493 
494 
495 



ST. ZOTIQUE.— {Continued.) 



Brought over. 



Veroneau, Joseph 

Lalande, Israel 

Lalonde, J. B 

Denis dit Picard, Pierre 

Aselin, Joseph 

Mainyille, Joseph 

Beriault, J. B 

Bray, Olivier 

Parant, J. W. 



504 
505 
506 



496 Lalonde, Joseph 

497 Beauchene, F. X., junior . . * 

498 Lalonde, Joseph Ganiwa 

499 Montpetit, Augostin , . , 

500; DeBeaujeu, Honorable 

501|Asselin, Henry and P. Dinis 

502. Montpetit, Henry 

508 Bray, Olifier 

DeBeaujeu ; 4 claims, at £100 

Cedillot, Paul 

Poirier, Bazile 

507|LeBlanc, Pierre 

508 ( DeBeaujeu, Honorable; 2 claims, at £112 10s. . 

509 Birmingham, John , 

510 DeBeaujeu, Honorable 

McKie, J. B. 

Bissonette, Widow Francois. 

DeBeaujeu, Honorable ; 2 claims, at £75 

Fournier, Albert 

Lafortune, Louis 

Jamraes, F. A. 

Wattier, P. D. 

Sedwidge, Thomas. 



511 
512 
513 
514 
515 
516 
517 
518 

519 LeBlanc, J. B. 

520 LeBlanc, Amable . . 

521 Deschamps, Joseph 

522 St Amant, F. X. 
623"" 
524 
525 
526 
527 
528 
529 
580 



Biron, Gilles, junior 

McPherson, Charles 

McKie, William; 2 claims, £200 and £25. 

McKie, Duncan 

McPherson, Charles 

Campbell, Walter 

Shenwell, William , 

Currie, John 



5886 

317 

108 

274 

280 

175 

100 

75 

25 

50 

21 

8 

498 

75 

76 

150 

100 

100 

400 

150 

75 

75 

225 

112 

112 

100 

100 

150 

75 

75 

50 

225 

822 

100 

100 

100 

100 

100 

850 

225 

150 

800 

200 

85 

200 



17 

10 
i5 







6 
6 











10 
10 























d. 



10581 



10 



10 



581 
582 
688 
584 



ST. TIMOTHfiE. 

Balard dit Latour, Joseph; 2 claims, £25 and £48 10s. 

Beautrone dit Major M 

Bergevin dit Langevin, senior 

Bergevin dit Eustache 



Carried forward £| 



78 


10 









129 . 





o 






144 












216 












662 


10 





1 
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Statement of the existing Claims made against, the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
habnois Canal, &c. — (Continued!) 





ST. TIMOTHEE.— (Continued) 
Brought forward ...... » • • . • 


£ 

662 

25 
40 
21 
50 
88 
62 
55 
62 
81 
14 

101 
23 
6t 
27 
72 
7 

164 
22 
28 
51 
72 

125 
79 
6 
65 
12 
48 
90 
27 
27 
90 
20 
8 
58 
18 
46 
8 

72 

5 

27 

92 

15 

11 

72 

7 

47 

45 

1849 

268 
49 

560 

108 
82 


8. 

10 





5 




10 


16 
16 
10 
15 

5 






10 


18 
15 
17 




10 

5 

10 
10 
15 


10 
10 






10 


15 
15 





5 



0- 

5 


10 


15 

6 


10 


15 

8 


d. 










8 
8 








4 

6 


°o 






6 


























£ 


8. 


d. 


585 


Bonin, Olivier ........ . 




636 


Bergevin, Joseph 




687 


Bougie, Lac 




63* 
689 
640 
541 


Beautrone dit Major, J 




Broussvau, Isidore; 2 claims, £317 6s. and £29 2s. 6d.. 

Boy er, Noel 

Bergevin, Louis Pierre, junior 




542 


Chatigny, J B . 




543 
644 
54o 
54H 
647 
548 
549 
660 
551 
652 
553 
554 
566 


Courillon, Charles 




Dorwin dit Martel, Francois . 




Devin, Antoine 




D'Aoust, Christophe 




D'Arpentigny, Joseph, senior 




Decoigne, Louis ; 2 claims, £22 10s and £4 10s. 

D'Aoust, J. B., senior 




D' Aoust, J. B 




D'Arpentigny, Benjamin 




D'Aoust, Joseph 




D'Arpentigny, T. 




Ethier,X. 

Fauxbert, Francois ...... 




556 


Fortier, Martin .• 




667 
658 
659 


Gauthier, Louis , 




Simard, Jeremie. 








660 


Gervais, Bazile 




561 


Henault, Et 




662 


Henault, Antoine 




568 






664 
665 


Hogue, J. B , 

Henault, Et 




666 


Harnois, F. X 




567 


Henault, Antoine 




568 


Henault, Antoine, son of Antoine. 




569 






670 


Lefebvre, Augustus .... 




571 


Larveque, Augustus 




572 
573 


f jeger, Michel 








1 674 


Lefebvre, Henry 




575 


Lemieux, Pre. 




676 
577 
678 
579 
580 
681 
582 
588 


Leduc, Louis 




Leduc, Henri 




Leduc, Bazile, senior .' 

Leduc, Antoine, senior 




Leduc, dit Perron, Antoine. 




Leduc, Antoine, son of Antoine 




Lynch, Owen; 4 claims, £1085 6s., £146, £78 and £46. 
Leroux, Charles . • . 




684 


Lefebvre, Venant ••••• 




685 


Leroux, Joseph ........ ^ .*..... . ............... 




586 
587, 


Leroux, Joseph, junior • 

LeBau^Pre 




Carried over ••••••••• ••••••£ 




5068 


7 


ft 

8 

Dig 


i 
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Statement of the existing Claims n.ade against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau- 
habnois Canal, &c. — {Continued.) 



588 
589 
590 
591 
592 
598 
594 
595 
596 
597 
598 
599 



ST. TIMOTHEB.— {Continued.) 
Brought over . • . . 



Lauvin, Honore 

Leduc, Thomas. 

Lefebrre, Joseph 

Mafllaux, Augustus 

Maddrau, John 

Martin, Satien 

Miron, Louis 

Montpetit, Antoine 

Merrier, J. A 

Matthieu, Basfle 

Mailloux, Ed 

Poirrier, Moise 

600jPerron, Francis . 

601 JPoirrier, Pre 

602 Poirrier, Am 

608 Poirrier, Antoine 

Poirrier, Pierre, son of Augustin 

Poirrier, dit Lafleur, Henry 

Poirrier, alias Deloges, Joseph 

Prerost, Louis 

Payment, Et dit Lariviere 

Payment, Raphael do 

Poirrier, Antoine, son. of Augustine 

Quesneville, Francis 

Quevillon, Vye. J. B 

Rappin, J. B 

Sauluier, Pre. 

Sauve, Julien 

Tessier, Andre 

Tessier, Angelique, wife of Louis D' A oust 

Tessier, Ignace 

Vallee, J. B., senior 

Viau, Alexis 



604 
605 
606 
607 
608 
609 
610 
611 
612 
618 
614 
615 
616 
617 
618 
619 
620 



£ 


a 


<L 


£ 


a 


5068 


7 


8 






26 


10 





- 




14 


11 









18 


10 









90 












108 












81 


15 









85 


15 









4 


2 


6 






80 












18 


6 


4 






19 


14 









72 












27 












43 


15 









72 












72 












72 












188 


18 


4 






122 












62 












72 












67 


15 









18 


8 









4 


7 









81 








i 




94 


10 









60 


10 









72 












72 












81 


15 









28 


9 


9 






72 












72 








6878 


9 





CLAIMS— NO AMOUNT MENTIONED. 

Bergein, E. Widow of Louis Branchard 

Bougie, et Dagenais. 

Beattie, A /. , 

Black, J. D 

Carrier, Francis 

Dagenais, Laurent 

Dunn, J. and S. , 

Delisle, Francis SauTege 

Godin, Oyprien , 

Leduc, J. fe , 

Lecompte, Gabriel 

Ladueque, J. B , 

Leduc, Pre. and Hy a . . . * 

Lalande, Joseph 

Lalande, Godfroi Vere 

Lalande, Francis... • 

Lalande, Jean 
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Statement of tbe existing Claims made against the Government for Damage 
stated to be done by the Construction of Dams at the head of the Beau* 
HAJtNois Canal, &c— ^Continued.) 



CLAIMS.— NO AMOUNTS MENTIONED.-(Gro- 
UnvdL) 

McLinn, Thomas 

Morris, Daniel 

Mainville, C 

McLaughlan, R. G 

McLennan, Murdoch 

Paddoch, to the Inhabitants of Fort Covington 

Russell, Madame 

Potrier, Reverend 

Rankin, Samuel 

Viau, Eustache '. 



RECAPITULATION. 



St. Stanislaus de Koeka 


£ 

527 
1166 

652 
1899 
7987 
1890 

819 

926 

1881 

1865 

16287 

820 

27805 

10581 

6878 


a. 

5 

7 

14 
5 

15 
5 

15 
5 

7 

2 

10 
9 


d. 



Ste. Cedle 





8t Clement 


6 


St Louis de Gonzague . . . - 

Dundee and Fort Covington •• 


6 



St Regis , 





Grande Isle • ' 


6 


Tete du Canal 





Lancaster and Charlottenburg 





Clarke's Island „°. 





Seigniors of Beauharnois 


6 


Claims filed in April, 1856 





Godmanchester, and St Anicet • 


6 


St, Zotique 


10 


St Timothle 


7 






£ 


80858 


2 


11 



Digitized by 



Google 



PSnTTED BT BOLLO CAMPBELL, OOBNEB OF TONOB AND WELLINGTON 8TKEBTB, TOBONTO. 



Digitized by VjOOQIC 



20 Victoria;. Appendix (No. 57.) A. 1857. 



REPORT. 



The Committee to whom was assigned the duty of enquir- 
ing into and reporting all the circumstances attending the non- 
fulfilment and abandonment of the contract entered into by 
John Counter, Esq., either as security or otherwise, with the 
Department of Public Works, for the construction of the Junc- 
tion Canal on the River St. ]Lawrence, the said circumstances 
being founded upon certain promises alleged to have been made 
to Mr. Counter, report as follows : 

In proceeding to investigate the subject matter of enquiry, your Committee 
have not aitempted to investigate any legal claim of Mr. Counter, for he proffered 
none, but merely to enquire whether the promises alleged by Mr. Counter to have 
been made to him were sach as to warrant your Honorable House in granting him 
compensation for some poriion of the losses sustained by him in the prosecution of 
that work. 

To establish this point, your Committee were called upon to examine the Hon- 
orable Mr. Justice Chabot, formerly, and at the time of the surrender^ Mr. Counter 
of his contract, Commissioner of Public Works ; — of John Langton, Esq., late 
M. P. P. for Peterboro\ and of George Brown, Esq., M. P. P. for Lambton. From 
the testimony of these gentlemen, particularly that of the two last named, your 
Committee are of opinion, that the promises of compensation other than that of 
paying him for the work performed, plant, and material on hand, were made. 

Entertaining this belief, your Committee recommend that the sum of £5,000 
be granted to the said John Counter. 

The whole, nevertheless, humbly submitted. 

W, S. CONGER, 

Chairman. 
Committee Room, 4th June, 1857. 



MINUTES OF EVJDENCE. 

Saturday, March 21st, 1857. 
Ordered,-*- That a letter be addressed to Mr. Begly, Secretary of Public 
Works, requesting him to send down to the Committee the contract, or a copy 
thereof, between the Commissioners of Public Works and Mr. John Counter, on the 
Williamsburg Canals, and a copy of his account That it be also stated to the 
Secretary that it is possible the Committee may require to be put in possession of 
any correspondence between the Department and Mr. Counter, but as they do not 
wish to occasion more trouble to the office than they can avoid, the Committee 
desire to know if the Commissioners can give them personal communication of 
such correspondence without occasioning the labor of copyisg. 
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Tuesday, March 24th, 1857. 

Mr. Counter, the petitioner, was called, and laid before the Committee the 
petition which he presented to the House in October, 1854. He also gave a brief 
statement of the manner in which the matter referred to the Committee stood, and 
expressed a desire that the Honorable Judge Chabot might appear before the Com- 
mittee to give evidence, as he was intimately acquainted with the proceedings re- 
ferred to in the Petition : thereupon, on motion of Mr. Loranger, a subpoena was 
ordered for the attendance of the Honorable Judge Chabot before the Committee, 
and a letter to be written to him to ascertain what will be the most convenient time 
for his attendance without interfering with his judicial duties. 

On account of the near approximation of the Easter holidays, the Committee 
unanimously agreed to adjourn until after the 15th of April, and adjourned accord- 
ingly. 



Tuesday, 19th May, 1857. 

The Hon. Judge Chabot examined. 

Was Chief Commissioner of Public Wodcs during the year 1854. 

The contractors were Messrs. Crawford and Milner. 

Mr. Counter was security for Messrs. Crawford and Milner, and the contrac- 
tors having failed, Mr. Counter took possession of the work. 

In the summer of 1854, Mr. Counter applied for an advance of money to the 
amount of £5,000. On that application I informed Mr. Counter that I had not any 
objection to an advance of money, but after information taken by the Board it was 
found that Mr. Counter was unable to complete the work, and there was no security 
to make such^an advance of money. 

I informed Mr Counter that I could not recommend such an advance of money 
for that reason, and after some days of discussion between Mr. Counter and myself, 
that he should abandon the contract and that the Government would act towards 
him liberally; then Messrs. Crawford and Milner, with the consent of Mr. Counter, 
abandoned the contract, and the said contractors and Mr. Counter were released 
by the Government from any responsibility, and Mr. Counter was paid for all work 
done according to contract prices, and the Government purchased from him all the 
plant, according to valuation. 

There was first an application to the House. This application was withdrawn 
on the assurance that a satisfactory arrangement had been entered into with Mr. 
^Counter* 



Satukday, 23rd May, 1857. 

Mr. Langion called in and examined. 

I had charge of Mr. Counter's Petition during both portions of the Session of 
1854. The Petition was to compensate him for the great losses he had sustained 
in carrying out the contract of Messrs. Crawford and Milner. I had several inter- 
-views with Mr. Chabot and Mr. Killaly upoji the subject. Mr. Chabot always ap- 
*peared favorable to Mr. Counter's claim. I cannot speak positively as to the words 
that he used, but the impression left upon my mind was that he promised to allow 
a large sum to Mr, Counter upon the settlement. Mr. Killaly on the other hand 
was always opposed to any thing of the kind, and after Mr. Killaly's return, who 
-was then absent, there appeared to be a greater difficulty in getting Mr. Chabot to 
•any thing definite. I therefore made a motion in the House for a Committee of 
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* ■ ■■ 

Enquiry. The Government said thay could not yield the Committee, but it was 
arranged between me and Mr. Chabot that upon my moving for the Committee he 
would express the favorable view which he was disposed to take of the claim in such 
a way as would relieve Mr. Counter from any immediate pressure of his creditors. 
This was all that was done in the first part of the Session. When Parliament re- 
assembled I had again a negociation both with Mr. Chabot and Mr. Eillaly on the 
subject. Mr. Killaly said that nothing could be done for Mr. Counter unless he 
gave up his contract, as all the other contractors would be upon them with similar 
claims. Both Mr. Chabot and Mr. Eillaly distinctly promised that they would take 
the contract off his hands under such favorable terms as would afford him some 
compensation for his previous losses. I understood that this compensation was to 
be in the valuation of plant and liberal measurement. Mr. Counter was very un- 
willing to resign his contract unconditionally. I pressed him very strongly to do so 
because I was aware he had no legal claim, and I was quite satisfied from the as- 
surance of Government that they would deal with him lioe rally, and it was quite 
clear from a conversation I had with Mr. Killaly that they would not deal with him 
at all unless he did surrender his contract. I am not quite satisfied whether this nego- 
ciation about the surrender of the contract was at the end of the first half of the Session 
or at the beginning of the second half. Mr. Counter surrendered his contract im- 
mediately, and when the Report of the Engineer came in, I found he had not been 
treated as liberally as I had had every reason to expect he would be, I therefore 
brought the matter up in the House again. Mr. Lemieux in the mean time had 
come into office, who seemed surprised that Mr. Counter was dissatisfied with the 
decision. Mr. Chabot spoke very favorably of Mr. Counter's claim, and I was re- 

auested by Sir Allan McNab to postpone the motion for the Committee till the 
Government had time to read the Report. Mr. Chabot moved in amendment that 
the Report should be printed and laid before the House before the Committee was 
appointed, and upon the Government promising to take the matter up immediately 
I withdrew my motion. Upon one or other of these debates, I forget which, Mr. 
Xiemieux distinctly expressed himself as bound to carry out the promises of Mr. 
Chabot, and Mr. Chabot having been asked whether he had not promised to give 
Mr. Counter n large sum, I cannot recollect the amount, as compensation, said he 
had proposed to do so ; my impression is that the sum named was £5,000 or 
£6,000, that Mr. Counter thought the original promise had been more, but I recom- 
mended him to be satisfied with this implied promise. The accompanying extract 
from the newspapers of the day contains a short, and as far as it goes, a correct 
statement of what took place in the House. It is my impression that it was upon 
that occasion on a question from Mr. Brown, Mr. Chabot stated that he had proposed 
to give Mr. Counter a round sum in compensation. 

It was during the time Mr. Counter was proceedrng with the contract that the 
application for the advance of £5>000 was made* to Mr. Chabot; this application 
was formally received by Mr. Chabot, but was subsequently, on the return of Mr, 
Eillaly, who was then absent, refused, Mr. Eillaly stating that if this was granted 
in Mr. Counter's case every other contractor would make a similar application. It 
was then for the first time proposed by Mr. Eillaly that Mr. Counter should execute 
an unconditional surrender of the contract and trust to the liberality of the Govern- 
ment. This course was adopted by Mr. Counter as I have already stated. I have 
a distinct recollection that before Mr. Counter finally resigned his contract a pledge 
was given to me, either by the Commissioner or Mr. Eillaly, on my express question 
to that effect, that Mr. Counter should not by such a course stand in any worse posi- 
tion than he did then, on the contrary, that he should or would stand in a better. 
I cannot say shat Mr. Chabot promised to compensate him for all his losses, but to 
relieve him from a great part of them to the extent of about £5,000 was the impres- 
sion upon my mind. 
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Extract referred to by witness. 

[From the Argui.] 
Mr. Counter's Claim. 

Mr. Langton moved the reference of the Petition of Mr. Counter, of Kingston* 
to a Select Committee to enquire into bis claim for remuneration. He had expended 
a large sum of money upon the construction of public work, the Junction Canal, 
and he, (Mr. L.) did not think that the Province should profit by his losses. 

Hon. Mr. Lemieux hoped the motion would not be pressed then. The first 
time the Government had beard of Mr. Counter's dissatisfaction with its decision 
upon his claim was when the Petition was presented in that Hous.e. If pressed then, 
he must oppose the reference, but he hoped the Hon. Member would give the Govern- 
ment further time to consider of the matter. 

Hon. Mr. Chabot explained that Mr. Counter became security for the contrac- 
tors for constructing the canal, that the contractors having foiled be set to work to 
complete the contract, which, either for want of funds or scarcity of labourers, 
or lack of energy on their part, had not been pushed on by the contractors as fast 
as it should have been. Mr. Counter used every exertion to push it on. He em- 
ployed all the laborers that could be got. He sent to Quebec to gat immigrants 
from off ship-board, and did all that lay in his power ; but, unfortunately, the cho- 
lera broke out among them, and wa^es rose to such an extravagant height, that he 
found ere long that it was impossible to go farther. He was becoming more and 
more involved the farther be proceeded, and it was thought more advUable for him- 
self and the Government, that he should be released from the contract. This wa» 
accordingly done, and the work re-lei at very much higher rates, but not till Mr. 
Counter liad suffered very heavy losses. 

Mr. Brown did not know what might be found advisable by the Committee if 
appointed, but every one must sympathise with a man of Mr. Counter's enterprise 
in his present position. He believed his property was now all under seizure in con- 
sequence of the difficulties arising out of this contract. If he had, indeed, expend- 
ed his own means largely in these works for the public benefit, it would be a species 
of robbery for the Province to refuse him remuneration. 

Sir Allan McNab said the Government had no desire to wrong Mr. Counter, 
but before admitting his claim of acceding to the demand for a Committee, they 
must consult with their subordinates immediately conversant with the circum- 
stances. The Government really had little time during the Session of Parliament, 
and the pressure of Parliamentary business before the Executive Council, to pay 
that attention to these matters which they deserved, but the House might be assured 
this case should have their attention, and that there was every disposition on the 
part of Ministers to do Mr. Counter justice. 

The further consideration of the motion was then postponed. 



Tuesday, 26th May, 1857. 

Charles William Jenkins called in and examined. 

Was acquainted with Crawford and Milner, contractors, was appointed their 
Attorney in the Spring of 1854. I was appointed agent at the time Mr. Counter 
had determined to push the work forward to completion. I recollect the time when 
Mr. Counter applied to the Government for assistance, it was in the fall of 1854. 
I was sent for by Mr. Counter to como to Quebec, Mr. Counter then told me of an 
arrangement he had made with Mr. Chabot, and that Mr. Chabot had promised to 
advance him £5 000 which he had brought me down to receive, as I was the only 
party who had authority to give a receipt. I went to Mr. Chabot and told him I 
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bad come on behalf of Mr. Counter to receive the £5,000 he had promised him* 
Mr. Chabottold me his colleague was out of town, and that he could not give it to 
me until he returned. I waited in Quebec for some days, Mr. Killaly did not re- 
turn, tut the monthly estimate was sent down from the works to me, amounting to 
£281, on which there was a memorandum shewing the cost of the work to be 
£1,112 3s. 9d. 1 believe the memorandum to be a correct statement. I took the 
estimate to Mr. Chabot, and represented that the work exceeded the estimate by 
upwards of £800. Mr. Chabot, on application to Mr. Begley, said he could not 
pay more than the estimate. I returned to Mr. Counter and stated this to him, on 
Which he accompanied me again to see Mr. Chabot. Mr. Counter then, in my 
presence, recapitulated to Mr. Chabot the arrangement entered into between them, 
which was as follows : He stated to Mr. Chabot that he had agreed to furnish the 
funds necessary to carry on the work from the date of the arrangement, or rather 
from 1st Oct. Mr. Chabot said yes, he had agreed to do so, but he did not see 
how he was going to carry it out. Mr. Counter pressed upon him the necessity of 
his fulfilling the arrangement made with him, and finally Mr. Chabot ordered the 
difference to be paid, and I received the money. The reason I knew the memo- 
randum of the eost of the works to be correct, is because I subsequently examined 
the pay lists and account of disbursements, and satisfied myself that it was so. 
After Mr. Chabot had ordered the payment of the £1,1 12 3s. 9d., Mr. Counter 
asked what was to be done about the £5,000, as I was obliged to leave Quebec 
Mr. Chabot said he thought I had better leave blank receipts in the office, and that 
the money should be paid on Mr. Killaly's return ; the money never was received. 
Mr. Chabot then said that he hoped there would be no more delays, and that if 
the work was carried on and completed satisfactorily, Mr. Counter should not lose 
one shilling. Mr. Counter had no other contract with the Government. I then 
returned to Kingston ; almost immediately after I received a letter from Mr. Counter, 
stating that by the advice of his friends he bad surrendered the contract, and de- 
siring me to go to the works to meet Mr. Page, the Engineer of the Board of 
Works, to settle up the whole business. Mr. Page stated that it was his duty to 
measure the work and settle up the contract at the contract prices and under the 
contract, and he did so ; at the same time he stated that if Mr. Counter had any 
claim the proper time to make it would be after the settlement. The accompany- 
ing statement of account, so far as the same is made up from 27th April, 1854, is 
correct as to the monies expended by Mr. Counter upon the work. The reason 
Mr. Counter assumed the direction of the work was from the extensive advances 
he had made, and from the unsatisfactory manner in which the parties proceeded 
with it. 



Wednesday, 27th May, 1857. 

Mr* Thomas Cruse called in and examined. 

Was acquainted with Messrs Crawford and Milner, contractors for the con- 
traction of the Junction Canal, was employed by them in the year 1855, after the 
contract had been relinquished by them, and the account now produced up to 
April, 1854, is made out by me and is a correct abstract from their books, shewing 
the amount of disbursements from May, 1852, to April, 1854. At the time I ex- 
amined the books and made up the account, vouchers were shown to me and are 
Still in my possession evidencing the correctness of the different sums. 
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George Brown, Esq., M. P. P., examined. 

Was a member of the House of Assembly during the present and previous Par- 
liaments. I recollect the debate upon Mr. Counter's petition, in May, 1855. Upon 
that occasion I asked Mr. Chabot who was then Chief Commissioner of the Board 
of Works, if it was not his opinion and if he had not so declared, that Mr. Counter, 
however the legal right might be, was morally entitled to a sum of money for the 
works be bad executed under his contract, oyer and above what had been paid to 
him by the Department. Mr Chabot replied distinctly that he was of the opinion 
and had stated that Mr. Counter should receive a sum in settlement of all claims ; 
my impression is that the sum he named was £10,000. I cannot say positively 
that that was the exact sum he named, but I have no doubt it was. I know it was 
over £6,000, because it was over the sum I had fixed in my mind as that at which 
a compromise might be effected, and £6,000 was the sum I had so fixed. 



Friday, 29th May, 1857. 

George Crawford, Esq., M. P. P., called in and examined. 

Recollects the letting of the work. Some of his family tendered for it, they 
did not get it as their tender was much higher than that of other parties. Messrs. 
Bowie and Cassels of Montreal got it ; they having failed, it was given to Messrs. 
Crawford and Milner at their tender, who afterwards failed. Messrs. Crawford 
and Milner undertook the work and went on with it. I do not recollect the prices 
but recollect distinctly they were lower than i vould take it at. After Messrs. 
Crawford and Milner had gone on with the work for a considerable time, I under- 
stood that Mr. Counter was obliged to take it off their hands as he was one of their 
securities. I cannot recollect the prices, but know they were much lower than 
what I considered was the value of the work, so much so that I would not allow my 
friends to take it. Messrs. Crawford and Milner did the easiest part of the work. 
It was very expensive to get work done during the year 1854, ana workmen could 
not be got. 



Tuesday, 2nd June, 1857. 

Thomas A. Begly, Secretary to the Department of Public Works, called in 
and examined. 

I have examined the books of the Department of Public Works, and find the 
following to be the amounts paid to Bowie and Cassels, and Crawford and Milner, 
on their contracts for the Junction Canal. The amount paid to Bowie and Cassels 
was £1,064 13s. 7d., and to Crawford and Milner £19,627 6s. 3d., and a further 
sum of £4,842 10s. 2d., advanced by the Bank of British North America to Mr* 
Counter, is still due by the Government, on the contract of Crawford and Milner, in 
consequence of sundry attachments being made thereon by parties at Quebec, a de- 
cision not being yet had by the Court. The whole will make the sum of £25,534 10s. 

When tenders were first received for the work, the lowest was that of Bowie 
and Cassels, which was accepted, and a contract passed with them. Those parties 
having failed in their contract and given it up, the work was then let to Crawford 
and Milner, at the prices of their original tender, they being the next lowest. The 
next tender to Crawford and Milner was that of James Crawford and Andrew Elliot, 
both very experienced contractors, who offered as security Mr. George Crawford, 
M.P.P., and the Hon. James Morris. Their price was two thousand eight hundred 
and some pounds higher than the tender of Crawford and Milner* 
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Andrew Elliot eventually got the work and completed it, but owing to the increase 
in the price of labor and materials, the prices had to be considerably increased over 
those at which they originally tendered. The amount paid to him for the portion 
of the work which he performed over the price of Crawford and Milner exceeded 
£16,000. 

1 am not aware of any arrangement having been made between Mr. Counter 
and the Hon. Mr. Chabot, whereby Crawford and Milner were to receive an amount 
over their contract prices. Mr. Chabot, as Chief Commissioner of Public Works, 
had no authority to do so. 

I recollect an estimate of £281, for work done in the month of October, 1854, 
having been paid to Mr. Jenkins, Mr. Counter's" son-in-law, as the Attorney of 
Crawford and Milner, and at the same time a further amount of £876 was also paid 
to the same party, but not on the Engineer's estimate. The said sum of £876 was 
given on the express condition of being applied to the payment of the labourers, at 
the request of Mr. Counter, who represented them to be in a starving condition ; this 
money, notwithstanding, was not so applied, but was used for some other purpose. 

It was provided for bv one of the clauses of the contract, that the contractors 
were not to be paid the full contract price, when they had merely done the upper or 
less expensive portion of the excavation, or until the lower and more expensive part 
was also completed. This course was adopted with regard to the portion of the 
work done by Bowie and Cassels, which, being a part of the upper excavation, tbey 
were allowed a price in proportion. Crawford and Milner were afterwards allowed 
the benefit of this deduction in the settlement with them. 

There was a sum under £100 paid to the German labourers by the Govern- 
ment, they having been left in a state of starvation on the work. This amount was 
not charged to Crawford and Milner. 

I now produce a telegraph of Mr. Counter to Mr. Chabot, dated * Brockville, 
23rd December, 1854," of which the following is a copy 

<c Quebec, 23rd December, 1855. 
" By Telegraph from Brockville. 
"To Hon. J. Chabot. 

" Mr. Page wants further instructions to pay in full, for final measurement and 
u plant, without incurring the delay of again referring to Quebec. Please order 
" payment of all he approves of, as I am in want, to meet the remaining claims of the 
" Canal, and instruct him to allow liberal prices for any extras that may appear.' 9 

THOMAS A. BEGLY. 



Mr. John Page, Engineer Public Works, called in and examined. 
Read as his evidence page 64 of the Return made to the House of Assembly 
in May, 1855, commencing, 

Montreal, 7th April, 1855. 

S«, — In compliance with instructions, I have the honor to submit the follow- 
ing remarks on the memorial of John Counter, Esquire, for losses alleged to have 
been sustained by him directly or indirectly connected with the works of the Junc- 
tion Canal. With a view of being better understood, it is proposed, first; to allude 
briefly to the several statements made, in the order they occur in the memorial, 
supplying explanations either inadvertently or otherwise omitted, and closing with 
a short history of the mode adopted in conducting the operations, progress, &c. . 

1st. The Memorialist states he became one of the sureties for Messrs. Crawford 
and Milner, &c, but omits what, in an appeal of this nature, it might have been 
well to supply, namely ; whether he was actuated by motives of friendship * only," 
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or with a view to pecuniary advantage, as the Contractors have always asserted 
the latter to have been the case. 

2nd and 3rd. That labour, provisions, &c, were low when the a contract* 
was entered into, but subsequently " doubled in value." 

These statements are more or less correct if they are intended to cover a 
period of several. years, the Memorialist, however, refrains from alluding to the fact 
that the work should have been completed within one year from the time the con- 
tract was executed, and neglects to state the peculiar circumstances and conse- 
quent knowledge of the parties in reference to the work before they entered into 
the contract, namely ; that it had originally been declared to, and carried on for a 
time by other parties, who, after giving it a fair trial, found their prices insufficient, 
and very judiciously offered to surrender the contract, which, on a full investiga- 
tion, was accepted by the Department. 

The tender next on the list being that of Messrs. Crawford and Milner, they 
were notified of the fact, and previous to any further steps being taken, informed that 
their prices were a mere trifle over those of the parties who had, during the pre- 
vious week, relinquished the work, in fact, every argument was used to convince 
them of tbe expensive nature of the materials to be excavated and the inadequacy 
of their prices. On examining the locality, they at first seemed to hesitate, but 
after a few days absence, Mr. Crawford returned and stated he had been consulting 
his sureties, who were men of capital, especially Mr. Counter, who requested them 
(Messrs. Crawford and Milner) to go on as they could manage to do the work, and 
make money out of it in some way. 

Thus it will be seen the parties had good warning in regard to prices, but de- 
clined to avail themselves of it, and so far as the rates of labour, provisions, &a 
are concerned, there was little, or in reality, no increase whatever, except the 
ordinary rise of summer over that of winter labour, from the day the contract was 
executed, up to the time (April, 1853) when the canal should have been completed. 

4tb. In reference to the inadequacy of the progress estimates, it may be said 
that Contractors generally expect to invest a certain amount of their own capital in 
plant, tools, &c, and otherwise in starting works of ordinary magnitude, this is* 
however, more especial 1 }' the case when 15 per cent, on the value of the work 
done is retained, as customary under the Public Works Department. 

5th and 6th. So far as regards the advances alleged to have been made by the 
Memorialist, and his subsequent taking the work in his own hands, even with the 
knowledge of a further outlay and loss being indispensable. 

It is extremely difficult in such a case to imagine any one possessing one-half 
the reported shrewdness of the Memorialist trusting alone to so baseless a fabric 
as the mere leniency of the Government, without being able to urge some more 
tangible claim than losses sustained from inexperience alone, in attempting to con- 
duct a difficult class of work, of which he neither did, nor could be supposed to 
know anything, while the trade of the country was suffering from the works being, 
and having been retarded through sheer mismanagement and the funds appropri- 
ated for their early completion, misapplied to such an extent that renders it neces- 
sary to apply to the Legislature for the sum of £15,000 over the original estimate; 
which would have been ample, had the work fallen into the hands of good Con- 
tractors. 

7th. For a gang of two hundred and fifty men, read one hundred and seventy* 
five, which includes all the persons employed in every capacity at the time stated 

6th. The expenses of pumping alluded to have been fully paid, and if the 
Memorialist found it necessary to keep a watch on an earth embankment, it cer- 
tainly is the first instance on record to tbe best of my knowledge of such a precau- 
tion being adopted. 

9th and 10th. The shanties referred to as having been burnt were the property 
of the labourers themselves. Those built (5 or 6) have along with all others been 
taken off the Contractors' hands and paid for at their full value. 
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llth and 12th. In regard to the Memorialist being advised to petition the 
Legislature and his view of the manner it was received, the Commissioners, as 
also the members of that body, will be able to decide whether the conclusions ar- 
rived at are correct or otherwise. 

13th. and 14th. Whether the Memorialist acted as security for the Contractors, 
or for himself as the Contractor in reorganising a force, will be seen on reference 
to the document understood to be the legal surrender of the contract, by which as 
also other papers attached thereto, together with Memorialist's own statement, it 
appears he had some time previously purchased the interest of Milner, and subse- 
quently had the whole interest of Crawford assigned to him, when of course he 
(the memorialist) became the sole Contractor, acting in all matters for his own in- 
dividual interest, neither of the original parties interfering in any shape except 
signing the surrender and final estimate at my request. 

The legal opinion obtained being that the documents executed between the 
parties themselves rendered the signature of Crawford and Milner unnecessary. 

In reference to the advice said to have been given by the Commissioners rela- 
tive to the surrender of the contract, it is only necessary to say the Memorialist 
was desirous (if he continued the work) of being paid the future expenses incurred 
without regard, to contract or otherwise , which demand could not, under any cir- 
cumstances, be entertained, especially as the work was in the hands of a person so 
unskilled in such matters as renders it questionable if he could even accomplish it 
at any price* 

Instead, however, of causing the work to be surrendered as stated, die Mem- 
orialist did so himself within two hours after the suggestion alluded to was made, 
without the possibility of his having an opportunity of consulting in any shape either 
of the original Contractors. 

13th. As regards Memorialist's property being in jeopardy, H arising from the 
action taken by him as security for the <Jontractore. ,, 

It may be well to refer to the 1st, 13th and 14th paragraphs of the letter, which 
it is presumed may assist in arriving at a conclusion whether he acted in the capa- 
city stated only, of as a partner increasing in power till he became the sole Con- 
tractor. But granting " that his property is in jeopardy," it does not follow that the 
canal works are the cause, the Memorialist might have been, and doubtless was, 
engaged in other operations which, if conducted with no better judgment, would 
lead to the embarassment he deplores. 

16th. States " the loss arising from the contract has been caused by circum- 
stances which no human beings could have guarded against." 

This would have been correct if the following clause had been added, viz: 
" that were unacquainted with such works, and failed to give them their own 
attention, or employ others of greater energy and experience than themselves.' 1 

If the work had been properly conducted, the whole would have been com- 
pleted before any rise of labor took place or the sickness alluded to occurred. 

17th» In reference to memorialist " being always ready to assist others," it may 
be said that reports give him credit for examining closely the terms on which 
such assistance has generally been rendered ; at all events, he showed no great 
stretch of liberality towards the poor emigrants brought by him on to the work, 
many of whom died by disease engendered from lack of the common necessaries 
of life, without an effort being made to supply them with either food or shelter, 
till the Government took the matter in hand and authorized the sum of £75 to be 
applied for the purpose. Even the laborers who did work were kept out of their 
earnings for mouths, notwithstanding that continued drafts were made on the re- 
tained percentage, with a view of enabling these liabilities to be met The money 
thus granted was not unfreqnently otherwise applied, till a course was adopted 
that, in a measure, compelled payment for the labor done to be made* 



Digitized by 



Google 



20 Victoria?. Appendix (No. 57.) A. 1857. 

18th. Although the memorialist strives throughout to leave the impression, 
that he acted only as security for the contractors, still he closes by praying the 
sum of £14,145 7s. 2d. may be paid over to himself, without shewing one tangible 
ground on which to base so modest a request, or in the remotest degree alluding 
to the more than liberal treatment already received. 

Having thus, at some length, gone into the various statements made by the 
memorialist, which, if 1 mistake not, shows whether he acted from motives of in- 
terest or otherwise, it now remains for me to submit a few remarks on the manner 
the works were conducted, the cause that led to a surrender being desirable, and 
a brief review of the settlement made with Mr. Counter, ^appproved as a whole by 
Messrs. Crawford and Milner ; each of these divisions will claim attention in their 
respective order, viz : • 

The work having been relinquished by the first contractors, for the reasons 
already stated, Messrs. Crawford Milner were informed of their tender being the 
next on the list, who, after examining the locality and obtaining the benefit of 
their sureties' advice, took formal possession of the canal property on the 12th 
May, 1852, and commenced operations on the 17th May, with the full and distinct 
understanding that they entered on the work in the condition it was left by the 
first contractors, and had nothing whatever to do, directly or indirectly, with the 
quantities or rates paid for the work hitherto done, and that they were to employ 
such a force and use such a degree of energy as would ensure the entire comple- 
tion of the canal in April, 185S, agreeably to the tenor of a specification and con- 
tract then submitted. 

They, for the first few months, shewed a disposition to make a s'rong and 
vigorous effort; but inexperience was evident in all their movements from 
the first. 

Their selection of managers were injudicious, the different gangs of laborers 
improperly arranged, and every branch or department of the establishment reflected 
the waut of practical knowledge. Still they struggled on at a moderately fair 
rate*ill the latter end of September, 1852, when their efforts began to relax, at the 
very time when greater exertions should have been made ; but no ordinary degree 
of urging or otherwise could, or at least, did succeed in inducing them to augment 
their force and proceed more rapidly. It must, however, in justice be admitted 
that, if actions had kept pace with promises, the public would, long ere this, have 
had the benefit of the canal, and many unpleasant results been avoided. Thus 
the works dragged on at a most unsatisfactory rate, till it was evident no effort 
could complete them at the contract time (April, 1853). The water of the St. Law- 
rence being then moderately high, and likely to continue so for another year, it 
was decided to allow the contractors (on their application) till April, 1854, to finish 
the work. 

This indulgence, however, seemed to produce a sort of remissness, that 
showed plainly they had no disposition to make an effort to fulfil even this second 
agreement. Mr. Crawford, then acting contractor, was frequently absent for weeks, 
sometimes nearly months at a time, the overseers were often changed, and every 
change appeared to bring about, if possible, a worse state of management, so much 
so, that I have never, in the course of my experience, seen work so recklessly 
and injudiciously conducted. 

During the spring or summer of 1858 (uncertain which, but the deed of trans- 
fer will show) -Mr. Crawford stated the works would, in future, proceed in a more 
satisfactory manner, as Mr. Counter bad now acquired an additional interest in 
the matter, he having purchased out Milner. This prediction was, however, not 
realized, the works continued to drag on as formerly till about the fall, when the 
force gradually diminished, and during winter little or nothing was done. 

in April, 1854, Messrs. Crawford, Counter and Jenkins went over part of the 
work, called at the Engineer's office and talked over the matter, when Mr. Craw- 
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ford remarked he had given up all his interest in the contract to Mr. Counter, who 
in future would carry on the work, and Mr. Jenkins who acted as Attorney in 
drawing money, &c, drew attention very forcibly to the matter by remarking, 
" bear in mind, that it is not John Crawford but John Counter that is now the Con- 
tractor, and he always does what be says/' 

Being glad to learn that the work had at last fallen wholly into the hands of 
a person of the promptness represented by Mr. Jenkins, every thing was done in 
the way of advances from the retained per centage, &c, to aid in promoting an 
end so desirable ; a little better progress for a time was the result, but the force 
continued small, and the management not in the least degree improved. Thus 
matters went on till about the middle of July, when an epidemic broke out that 
caused the work to be suspended for a few weeks. On the sickness partly abating 
Mr. Counter made considerable efforts to get on a larger force, to effect which a 
number of German emigrants were sent on from Quebec, but unfortunately the 
contractor forgot to provide either shelter or provisions for them ; from this glaring 
oversight much suffering resulted, the men were unaccustomed to the class of work, 
rendering their services in a great measure useless, and the absence of everything 
in the shape of food or shelter brought on sickness, of which upwards of 40 died. 
The inhabitants remonstrated through the newspapers and otherwise, yet nothing 
was done for the sufferers, till the Government took their case into consideration, 
as already slated. Meantime the works were progressing slowly, and Mr. Counter 
occasionally amusing himself with hunting for flaws in the contract, in which be, 
however, did not prove very successful. Towards Fall the labourers were not paid 
for upwards of two months, although regular monthly estimates had been given. 
This also was the cause of much suffering and dissatisfaction. 

Prom the foregoing it will be seen the arrangements were extremely defective, 
the management injudicious, the contractor inexperienced, and the workmen 
starving, and I may add the trade of the country suffering to an alarming extent, 
from the manner in which the works were then and had hitherto been retarded ; 
with a knowledge of these facts, it will at once be evident that a surrender of the 
contract was not only desirable, but if withheld a forfeiture was inevitable. 

In reference to the settlement made at the time of the surrender of the con- 
tract, I freely confess my inability to give good and sufficient reasons for many of 
the items allowed, except on the grounds that I acted with a view to a liberal inter- 
pretation under existing circumstances, and of preventing every, thing in the shape 
of claim being made or in future entertained. 

Had strict justice, according to the terms of the contract, been meted out, a 
declaration of forfeiture instead of the acceptance of a surrender would have 
been the result. Hence the previous liberal treatment of the Govern nent will, it 
is hoped, bear out the more than liberal settlement hitherto effected. 

By referring to the contract, it will be seen, 

1st. That earth excavation throughout, that is to say, top and bottom, are at 
uniform prices, at which rates the contractor was allowed, notwithstanding that 
nearly one fourth of the bottoming remains to be done, one half of which must be 
transported a greater distance than any previously excavated; or, in other words 
the work remaining will cost fully double the price of that done. 

2nd. Rock excavation was allowed for all boulders it was found necessary to 
blast or otherwise remove ; by the contract they were not to be allowed, unless 
containing two cubic yards. 

According to the latter measurement there were 90-25 cubic yards. 

By the former there were... 485-63 u " 

3rd. The entire quantity excavated from the prism of the Canal was allowed 
and paid for as earth excavation. By the contract, boulders were to be deducted 
when used for rip rap wall or crib ballast, of which there are 25,415 cubic yards. 
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4th. The contract price for pumping was £ 1 500, of which fully two-thirds 
remains to be done; the sum of £1250 was al tewed. 

5th. The sum of £614 2s. 6£d. was allowed, being the amount retained on 
the surface excavation done by the first contractors, that is to say, the difference 
between the price allowed Bowie and Cassels and the contract price of Crawford 
and Milner, notwithstanding the contractors were distinctly informed before exe- 
cuting any legal instrument, that they had no claim, nor need expect payment of 
any such amount. 

/ 6th. The sum of £658 13s., was allowed to pay the labourers and hired teams 
employed on the work after the 10th of November, that being the day Mr. Counter, 
by a letter, offered to surrender the contract. The whole quantity of excavation 
done after that date was allowed to meet the expense of the contractor's teams up 
to the time of the Appraisers 9 award being made. 

7th. The whole of the plant, machinery, tools, horses, scows, shanties, and 
everything connected with the work was taken off the contractor's hands and 
valued by Appraisers, mutually chosen, who awarded the sum of £2,109 6s. 8 J. 

Had the work been completed according to agreement, the whole of the plant, 
Sec., would have remained on the contractor's hands, and could not have been sold 
for any other purpose, at one-fifth of the value put on it by the appraisers. 
The amounts thus paid, irrespective of the contract, are as follows : 

For Plant, Tools, &c, &c, say three-fourths of award £1,582 

• 4 Rock excavation 395 at 4s 79 

" Rock excavation allowed in excavation 395, at Is. OJd 20 11 5 

" Section 1, boulders allowed in excavation 6.642, at Is 332 2 

41 Section 2, boulders allowed in excavation 11,108, at Is. Id.... 601 18 8 

" Cribwork boulders allowed in excavation 7,655, at 1* 382 15 

" Pamping. 400 

u Amount retained on surface excavation done by contractors. . . 614 2 6| 

Amount .... £4,012 4 7} 

Tho9 it will be seen the contractors have been paid the sum of £4012 4s. 7d., 
over and above what they had a right to expect by the contract, besides having by 
far the most difficult and expensive portion of the work yet to be done, and retarding 
the operations for three years, thereby entailing a debt on the Province for interest 
alone of £5,400, and in addition procastinating till labor has risen so much in value 
together with leaving the most expensive portion undone, that it will be necessary 
to apply to the Legislature, as already stated, for a further appropriation of 
£15,000 over the original estimates, making the over expenditure as follows, viz : 

Appropriation required.. ..••..••••......••«. £15,000 

Interest on £30,000 for three years * . ♦ . 5,400 

Amount paid irrespective of contract «..*.*«• 4,012 

Superintendence, &c, for three years, at £550 .....*... 1,650 

Additional cost caused by contractors. £26,062 

Being a sum nearly equal to that they asked to complete the work in the first 
instance. 

In conclusion I must confess my inability to imagine on what principle of 
law, equity and common sense, any man, or set of men, could expect to be paid 
an additional sum for alleged losses that no practical man would for a moment 
admit as having occurred, while the party making the appeal had, through sheer 
mismanagement, entailed a loss on the Province of £26,062, in addition to the 
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injury done to the commerce of the country, especially individuals engaged in 
forwarding and shipping. 

I have the honor to be, Sir, 

Your obedient humble servant, 

(Signed,) JOHN PAGE, 

Engineer of Public Works, 

P. S.-rln connection with this subject, I beg to draw your attention to my 
letter of the 2nd October, 1854, in reference to works of importance being placed 
in the hands of incompetent persons, at prices below their actual value. 

(Signed,) JOHN PAGE." 

The prices allowed in the contract of Messrs. Crawford and Milner were too 
low. There were other tenders from men of experience; there was one from 
the firm of Crawford and Elliott who were third on the list of tenders, and the 
amount of their tender was £2,800 above Crawford and Milner, and had they 
got the work in the first place, I have no doubt thdy would have finished it by the 
spring of 1853, and I am quite certain they would have done so by the spring of 
1854. 

I refer to the instructions on page 45 as part of my evidence. 

" Sir, — The surrender of their contract by Messrs. Crawford and Milner,* for 
the work of the Junction Canal, having been accepted of by the Commissioners, 
I am directed to request that you will proceed there at your earliest convenience, 
and adopt such measures as will conduce to the completing of that important 
work in the shortest possible time. 

You are authorised to undertake the completion of it either by an establish- 
ment directly under the Department, or by making a contract on the most favor- 
able terms you can with some party or parties of unquestionable experience and 
ability to carry^ on the work in a prompt and satisfactory manner. 

In accepting the surrender of the work, the Commissioners have agreed to 
take off the late Contractor'* hands such plant, machinery t and tools, as may be 
in your judgment, suitable and useful in the prosecution of the work, the value 
thereof to be fixed by mutual arbitrators, but, should you find it more for the public 
interest to let the completion of it as before stated, in such a case you will have 
an understanding with the contractor that he is to take off such plant, &c, at the 
value paid for it oy the Department." 

(Signed,) T. A. BEGLY." 

At the close of the final estimate and the valuation of the plant, Mr. Counter 
expressed himself to me as being highly satisfied with the liberality he had ex- 
perienced from the Board of Works, but he expressed his intention at the same 
time that he intended to apply to the Government for some more money. 

I was resident Engineer on the work at the time when Crawford and Milner 
commenced operations on the work, and Mr. Crawford was the acting Contractor. 

Mr. Crawford in conversation stated to me more than once, thot although he 
had been an extensive contractor on buildings he was unacquainted with work 
of excavation and he was then simply serving an aporenticeship to such work, to 
which 1 replied that I was afraid he would have to pay a heavy apprentice fee. 

In explanation of the payment of the sum of £281 and the sum of £876 paid 
in November, 1854, I refer to my statement on page 77, third paragraph of the 
return before referred to. 

" Memorialist admits that the money paid on October estimate, was other- 
wise applied than to paying the labourers, but glosses over the irregularity, by 
introducing a long conversation, said to have taken place between himself and 
the Chief Commissioners, the only portions of which that occurred to my know- 
ledge are as follows ; the October progress estimates amounted to £281, but me- 
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morialist stated that it would take over £1100 to pay the current expenses, the 
Chief Commissioners being desirous to have the work urged on, from the great 
difficulties experienced of egress or ingress to the Iroquois Canal, resulting from 
the unfinished state of the embankment and low stage of the river, causing many 
just complaints from forwarders and others, with that view he called on me and 
stated he would be glad I would cancel the estimate for £281 and make out 
another for £1100, if such could consistently be done, so as to enable the Con- 
tractors to pay the men employed. On his being informed that all the per centage 
had been advanced during the summer, except £476, and without advancing on 
the pro rata rates, the sum asked could not be made up, and that I did not feel 
justified in increasing the latter without having some authority to show for so 
doing, my instructions connected with the work being to take the contract as the 
guide in establishing these rates, with discretionary power to make such ad- 
vances from the retained per centage, as circumstances might demand or the 
Commissioners authorize, and.the latter had been already done to the fullest war- 
rantable extent. On this the Chief Commissioner stated he would issue a certi- 
ficate for £400, which with the retained per centage and estimate would amount 
to £1157, to be applied to the express purpose of paying the workmen." 

And I have to state in addition that Mr. Counter has admitted in his memo- 
rial that the £1157 was not applied to the payment of labour on this work. 



Public Works, Toronto, 

30th March, 1857. 
Sir, — I am directed to acknowlege the receipt of your letter of the twenty- 
first instant, asking for copies of documents connected with Mr. John Counter's 
contract for the works of the Junction Canal, for the purpose of their being laid 
before the House of Assembly, and to state that the whole of the desired infor- 
mation can be had by reference to the Appendix E.E.E.E. of the Journal of the 
Legislative Assembly for 1854-5. 

I have the honor to be, Sir, 

Your obedient servant, 

THOMAS A. BEGLY, 

Secretary. 
J; Notman, Esquire, 

Committee Clerk, 

House of Assembly. 



[Translation.] 

Quebec, 8th April, 1857. 
Sir, — In reply to your letter of 24th March last, relative to my appearance 
before a Committee of the Honorable the Legislative Assembly, I would beg of 
you to inform the Committee that I am ready at any time to appear at their sum- 
mons. I must inform you, however, that'if I am compelled to absent myself 
before the 1st May, the public judicial business would suffer considerably as the 
Superior Court sits in term on 17th April. From the 1st to the 17th May, I shall 
be perfectly free. If my presence is required by the Committee will you be good 
enough to let me know a few days beforehand. 

I have, &c, 

(Signed,) J. CHABOT. 

Johm Notman, Esquire. 

My address is " Donegana's Hotel, Montreal." 
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Public Works, 
Toronto, 27th May, 1857. 

Sir, — As requested by your letter of this day, I am directed to give the fol- 
lowing statement of prices allowed to Mr. A. Elliot, on his contract for works of 
Junction Canal. 

Earth excavation in raceway, weir, pit, puddle trenches, and for material 
borrowed from embankment, one shilling and eight pence currency, per cubic 
yard. 

Rock excavation in raceway or weir pit, six shillings and threepence cur- 
rency, per cubic yard. 

Puddle in rear of walls, between foundation timbers and at sheet piles, &c, 
two shillings and sixpence, currency, per cubic yard. 

Masonry of weir, laid in hydraulic mortar, two pounds two shillings and 
sixpence per cubic yard. 

Rubble masonry, in mortar, eighteen shillings per cubic yard. 

Rubble masonry, dry, twelve shillings and sixpence per cubic yard. 

Concrete, made with hydraulic cement, one pound five shillings per cubic 
yard. 

Pine timber for foundation, bridges, &c, one shilling and one penny per 
cubic foot 

Pine plank for flooring, &c, four pounds ten shillings per M. feet, board 
measure. 

Pine plank for sheet piles, five pounds ten shillings per M. feet, board mea- 
sure. 

Oak plank and scantling, seventeen pounds ten shillings per M. feet, board 
measure. 

Wrought iron, sevenpence per pound. 

Cast iron, fivepence do. 

Construction, maintenance and removal of coffer dams, &c, one hundred 
and twenty -five pounds. 

I have the honor to be, Sir, 

Your obedient servant, 

CHARLES DAWSON SHANLY, 

Chief Clerk. 
W. S. Conger, Esquire, M.P.P. 
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o'i'o 6 
o"i 7 

o is 3 

36* 
39 11 8 
47 8 

414 10 
18 9 
16 6 
5 

8*5 
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£ a. 4. 


do for 10 Care, also for tools, Furniture, Sleepers, 
Ties, Harness, Ac, as per Inventory 


237 18 8 


4* 


do for Stoves, Mattrasses, Ac, as per Ibve&tory. ... 
do for 5 draught horses 


11 7 11 
100 


44 

•4 


D. Carman, for 750 feet boards .. 

Hyland Milton, as per receipt «... 

for 10 toise 8tone from Bowie A Cassels 




U 


Akin, for hardware ,..,.,...., 


3 6» 


U 


Lorley, for Pick- handles 


4 10 


M 


Duty on Pick-handles 


2 8 9 


M 


Joseph Scobel, for hardware 


14 10* 


U 


McCartha, for building Stable 


5 17 


M 


Hutchinson, for Picks 


1 2 8 


M 


for 2 Scows, 20 Wheelbarrows, and Pick-hand ics 


30 12 


•4 

M 


for Pump-sucker „ , 

for Lumber from Brady 


10 




fori Bugiry ~ 

Henry Kowe, for 112,700 feet timber 


12 10 


M 


Aswlstine, for Swwg , , , ,... Tt 


61 IS 


M 


Bowie and Cassels, for Tools, Ac, as per Invoice 


7 19 • 


M 


fur Oats .'. ." .'......*. 




M 


do 






for Oil and jug v 

repairs of harness „ 

Cash Book 


0*8 
5 


M 


Nails and Ink 




M 


Scobell's travelling expenses , » . -. 

freight of Wheels 


16 8 


M 


Canal dues 




M 
H 

*4 
U 


duty on 2 Scows, 3is. 3d.; Newman, h* repairs of ditto, 58s. Id... 

cartage of Iron and Oats 

expenses to Preseott of John Crawford, wi«'h Estimate, Oct. 1851. 
do to Quebec in November, 1851 


4 9 4 


U 


expenses to Ogdensburgh for Scows and Castings.. 




«* 


Telegraphs at sundry times 




« 


expenses to Kingston 




M 


baling out Scows 




#• 


expenses transporting Scows 




« 


Telegraph. 




M 


expenses to Brockvillo 




M 


loading Scows, Ac „..,. 

expenses to Preseott of Joseph Milner in October, 1851 




W 


expenses to Brockville of ditto in January, 1852 




M 


Telegraph and Postages ."..'. 




•« 


expenses to Matilda 




«« 


passage to Quebec and expenses there 




M 


expenses at Montreal ,., ,. 




«« 


passage of Milner and Scobell, Quebec to Matilda 




M 


passage to Kingston.... 




M 


do of M J lner and Clerk to Edwardsburgh 




M 


for Books and Sationery 


12 8 


M 


passage to Kingston 




I* 


for Hay, as per receipt, to W. F. Gates 




«l 


pykes A Co., for Oats, as per receipts 




M 


Dardis, do do 




June 


wages t f men for month of May, (detailed in time-book,) 

Long, for Stones, as per voucher 




M 


Peters, for Plank, do 




M 


8crvice do do 




M 


Mark for Stone 




•« 


T. Waddell, for Blacksmith's work, as per voucher 




« 


King, do do 




m 


Milne, Foreman, as per voucher 




4* 


Cahill, 35s, and McHinty, Sis 




W 


Dillon, for Oars, as per voucher 


12 8 


M 


Hutchinson, for Picks, do 


12 8 


M 


Brennan, for Suckers, do 


8 


M 


Hutchinson, for 12 Pick-axes, as per voucher 


2 5 


«« 




10 


M 


fori Wagon, as per voucher 


11 5 


M 




15 


M 


for I Bed and Chairs 


1 15 


•< 


for 113 feet Lumber and 2 sticks Timber in Preseott 




U 


Cheney, for Plouirh, as per voucher 


4 10 


«« 


for Oars. Patent Pail, Bedstead, Table 


18 9 


M 


for Washstand, 6 Chairs, and Bed-cord 


16 8 


«« 


Daniel Coon, for 26 Wheelbarrows, as per voucher. 


16 5 


M 


Orme, for Oats, as per voucher 




•« 


expenses to Brockvillo in January, 1852 




M 


do to Quebec in May, 1852 




«l 


freight and duties on Skin and Castings 


8 16 11 


M 


freight, dutv, and lock-dues on Pork* Castings, Ao 




U 


storage and towing Scows .] 
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August — 

7 

" 19 

81 

18! 

6 

26 

9! 

26 

19! 

8epUmber3 



Paid Westgate, Ship Carpenter's passage, Ac 

** sundry expenses 

" expenses to Kingston, and men's bill in Prescott 

" do toNapanee and to Prescott 

" freight on Iron 

** making Boom 

" Sawyers in Prescott 

" freight and charges on Stove 

" for Oats, 14s. 3d. : freight of sundries, 10s. 6d., as per vouchers 

M Anderson, for Whippletrees,Hames,and repairs, as per voucher. 

" J. S. Oilman, for Teams and Home-keep. 
do for I Wagon, (see above) . 

*• for Coal for Blacksmith, as per voucher. 

" for Canal dues 

u for Floor 

M for Tar, 3s. 9d. ; freight 3s. 9d 

" for Charcoal and Lumber 

" for Nails 

Dardis, for Oats 



21 1) u 



' Telegraph, postages, and travelling expenses.. 

' for Potatoes, Provisions 

' Servants' wages 

' wages for June, as detailed in time-book 

1 P. O'Hara, aspcr voucher 

Lennan, for Pine Timber, as per voucher 

' Foley, for Nails 

1 McCarty and others, for work 

Waddell, for repairs, as per voucher 

Kingston Marine Railway, for repairs of Scows, as per account 

C. Lafleur, for jobbing. work and cribbing, as per his account... 
Buggy harness and Wagon harness 

2 setts of harness 

Chamberlain A Worrall, for Truck-wheels and axles; Car ditto, 

Shovels, Ac ike., as per their Invoice 

D. Carman, for Boards Scantling, Ac., as per his aoccount 

Cheney, for 6 Truck-wheels 

Coon, for barrows and 24 wheel*, as per voucher 

for 17 Wheelbarrows, as per voucher 

for 51 bushels Coals 

Akin, for sundries 

for Tar 

freight and charges 

travelling expenses this month 

labour on Scow, carting, Ac 

duty on Goods from Chamberlain A Worral 

for 61 bushels Coal 

duty on 50 Wheelbarrows, as per voucher , 

do on Castings, do 

for 51 bushels Coal, do 

for repairing Wascgon, do ., 

for Powder and Fuse, do , 

for freight and charges on sundries, as per voucher 

Glecson A Johnson, for Hay 

Barton, for a Potato lot 

Nicholas Carman, for board of John Crawford, G. Crawford, and 

J. Moore, as per voucher 

CahiU's expenses, as per voucher 

Saddler, for repairs 

for sundries for house 

do do as per voucher 

do do do 

for Charcoal, do 

2 months' rent of house to McCarty 

McDonnell, for 2 horses 

Irving, for 1 do 

wages for July, as detailed in time-book , 

do supernumeraries, not In do 

for Car boxes, 35s. ; 11th, harness, 47s. 6d. ; names, 7s. 6d 

for Rivets. 6s. 3d 

McDonnell, for 1 horse 

Shaver, for Straps, 6s. ; 13th, repairs, 9s. 3d, as per voucher .. 
for Coal, 31s. 3d. ; 7th, for Hay, 17s. 6<L, do 

expenses to Ogdensburg and Prescott 

rent to Keefer, 50s., sundries for bouse, 2s. 6d 

Fraser*s bill for Provisions 

Davis, for 50 feet Timber 

Chaffy, for a Pump, as per check 

A. Mair,for2 Portable Engines, and charges 

Coik and Calvin, for Pine Timber 

men bringing down Scows^Aa 

D. Carman, for Scantling, Boards, and Planks, as per Invoice 

for Pine Timber „... 

for Powder „. 

tot making Belts, as per voucher 
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86*14 S 
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6 6 



4 7* 
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317 17 6 
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Paid wage* for August, as detailed In time-book 
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£ a. d. 
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1 17 6 
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41 "8 104 
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18 19 1 
57 2 2 
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22 18 6 
31 7 6 
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56 5 7 
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1018 4 
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6619 6i 
97 15 1 
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£ t. d. 


** do Supernumeraries, not in do 




M 


M Elliot, for 1 horse 


20 9 


M 


** Long, for 1 do 


12 10 


October 


** wages for September, an detailed in time-book 




M 


** do Supernumeraries, not in do 




M 


** for 114 feet limber, 28s. lOu. ;4 yards Canvas, 5s. 4d 




M 


'* for Files, 7s. 6d.; Leather for rump, SOs 




«< 


" for Timber 




w 


" 1 sett of harness 


212 


M 


** Chambers, for Timber, £0 9s. 4d ; Main, for do 63s. 2d 




m 


n J, H. Evans, for Iron and Steel, as per invoice. 




« 


M do 1 Anvil, 73s.; 3 sledge-hammers, 25s. 3d- ; BL sm 
Bellows, 55s 


7 18 » 


M 


M D. C Annan, for Plank and Scantling, as per invoice 




M 


** William Angleu, for Lumber, as per invoice 




« 


" for 1 Chain 


5 9> 


M 


" Chambers, £4 ls.7d^ Burns, £11 15s. Id.; Martin, £3 2s. 5d^ for 

Timber, as per vouchers 




« 


M Lavier, £5 5s. 7d.; Davies, £5 1 4s. 9d.; Raney, £ 1 8 4s., Main, £1 18s. 

4*d.: W. Byers, £7 8s. 9W.; O'Neil, £5 5s. 7d. ; Breden, £10 Is. 

lo^d.: and Spotsford, £8 4s Sid., for Timber, as per vouchers. 
" for Pick-handles, as per voucher 


i"i 


a 


" W. 8. Aikin, for sundries, as per his account. 


16 » 


« 


*• for 5 Oil-cans. 


5 9> 


M 


M for Oats and Hay, 4th Oct. £5 9s. 6d.; 28th Sept. £3 5s. 6d^ 20th 
Nov. £6 5s^ 24th Dec £3 10s.; 26th Oct. £4 8s. Od 


« 


" Morin, for Oats, £30 ; freight, 7s. 6d.; Coal 20s 




M 


" Printing-, £1 8s., duty on Castings, £l 4a. Id 


14 1 


« 


M travelling expenses Co Ogdensburg, Prescott, and Kingston, Ac., 
la?t August 




« 
«« 


M do do do do in September.. 

" expenses to Brockville, Kingston, Montreal, and Quebec 

** Pilotage of Steam Dredge 




«4 


" Interest on Note to A. Mair 




M 


** do and Bk. Com. to Commercial Bank 




« 


" for repairs on 13th September, as per voucher 




« 


" for duties and tolls do do 




M 


*• Bums for sundries, as per voucher, (Lumber, tie.,) 




cr 


" for white-wash brush 


2 


« 


M Brown for Oats, £4 18s. 4d ; paid for Hay, £6 




« 


" Reed, for rent 




H 

n 


** expenses to Ogdensburg, 29th September, and shoeing horse... 
M Lockage in September, as per voucher ,.... 




* 


*• freight on Coal and Iron, as per voucher 






" Lockage on Lumber, Ss.9cL; frght on Iron, 16s.6d , as per voucher. 
" Algicr, tor Coal, 10s. 9d.; paid for Powder, 8s. Id 




« 


" duties, 10s., Candles, 9d / 




M 


" Shaver, for Timber, 2s. 6d.; Burns, for Pins, 16s. 8d 




« 


** Johnson and others, for Oats 




«• 


" Printing, £1 8s : making fence, 12s. 6dL, as per voucher 




« 


u subscription to Widow Long. £1 ; to the Church, £2 10 




M 


M Pidgeon's expenses to Ogdensburg, 2s. 6d^ horse hire, 7s. 6d 

M McArthur, for rent of Jessup's house 




« 


* Keeper, for rent. £2 10s.; sundries, Is. 9d 




NcVrnh* 


" Kinr, Blacksmith, balance of account 




« 
* 


* wages for October, as detailed in time-book 

" Pidgeon, for llli days' work 

" Wages to sundry laborers paid off last September, and sums not 
extended in time-book 4 . , ,,.., 






•* do do do do do 

" for 17 pieces of Timber, as per voucher M 

" for Timber, do 




« 


•* Mrs. McDonald, tor cutting Timber 




« 


" tor Shingles 


..«..} 


« 


•' for 222 pieces Lumber, as per vouchers 




« 


M WaddelL for Picks, do 


6 6 


«C 


* Lovely, for Pick, handles, do 


5 5 


« 


" Brennan, for sundry repairs, as per voucher 




It 


•* Lard for house 


, 


« 


* Hutchinson, tor Picks 


4 12 


•« 

«• 
M 
M 
« 


" John Fraser, per invoices 3rd June* 16th July, It 13th Sept 

•* P. Moran, as per his account 

" Pidgeon, as per voucher 

" freight of sundries, as per voucher 

M taxes do .. 

- Fraser, for rent, do 


4 16 H 
U 9 ft 


k 


" McLennan, for Beef, 7s. ML; O'Brien, tor do £2 5a.6d 

" Bank Com. on 2 Checks 




« 


« Commercial Bank interest on Account Current 






" do Bank Com. on do 






" ^ ..<*o Interest and Bank Com. on balance 




* 


* Notarial charges on 2 Checks 


*...»« 




• Bank Com. on 1 Check....,.........*...............,,.., "" 


....^ 
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1862. 

Nov. — 

11 



December — 



81 



1858. 

January 



12 



Paid Reed, for rent, fire-wood, and pasture, per voucher. 

" Kirby, for sundries 

J. Milner's travelling expenses from end of Hay to end of 
November, 1862. 



J. Duff, for Account Books.. 



Crawford's travelling expenses to Prescott, Montreal, and 

Kingston 

Bank Com. on 2 Checks 

Store Account for Goods for house 

P. Moran's Store Account for " 

wages of men in November, as detailed in time book. 

do of supernumeraries, paid by J. Milner 

do do do G. Crawford 

McMillan, for board, and balance of wages, per voucher 

Morrison's board 

McLennan, for 2 sticks Timber, as per voucher 

Rany, and servants* wages ^ 

Goods for house 

John A. Fras^r'a wages .*... 

N. Carman, to account of board 

wages for December, as detailed in time-book 

J. Moore's salary to date 

Molson, for freight and charges, as per account 

Armstrong, for 1 Cutter, (materials for same) 

for Tar, 14s. 2d ; Coal, £2 7s. lid., as per voucher 

travelling expenses 

for repairing windows, 5s. 6d.; medicine for horses, 4s. id..... 
for lockage on Scows 



Labour. 



King, Blacksmith, as per voucher 

J. Milner's travelling expenses in January and February .. 

D. Murray 

J Crawford's travelling expenses, January and February.. 

Pidpeon's wages to this da.\, 42 days, and extras 

R. McMillan's wages to account, (Goods) 

Saddler's bill for repairs, as per voucher 

R. McMillan's wages to account (Cash) 

Caffrey's do « 

Dillon.. 



Stove-pipes, 4s.; harness straps, 6s. 3d 

Bigelow, for 2445 feet Cedar, as per voucher 

for surcingles, 18s.; 2 axes in Prescott, 10s. 

Carman, for Pickle-handles 

expenses on 1 Note 

Bank Com. on Checks 

freight to Browse A Bailey, per voucher 

for Locks 

wages for January, as detailed in time-book 

do of J. Graham, 8 days in December last 

J. Moore's salary, 60 days, to 24th February 

sundry expenses of J. Crawford, including Moran's bill ., 

D. Carman's account to 13th January, 1858 

A. Mair*s Bill, including 1217 lbs. spar segments , 

sundries paid by Joseph Milner , 

Cheney, for Truck-wheels, as per invoice , 



Bryce, for Bone, Ac., as per invoice .. ....... 

Havens, for wheelbarrows, as per invoice 

Colton, for bevel Wheels, 4c. &c as per invoice „ 

Curley, for Stone, as per voucher 

Commercial Bank, interest on Acct Current to 18th Feb., 1868... 

Interest on Bryce A Co.'s Account 

Jesse Joseph, lor Coal, as per invoice 

discount on 1 Note 

G. Crawford's expenses to Prescott 

Robertson, for Hay. as per voucher 

GUman's Tavern Bill 

duties in May. (7th.) 

for Oil and Oil-cans, 24th May 

for Ointment for horses on 9th April 

by Milner in April and May, for Telegraphs and Postage 

Milner's travelling expenses in March, April, and May 

wages for February, as detailed in time-book 

Fraeer, for 74 cords Stone 

do 10 do , 

Milner A Storey for do „. .. 

for 5 kegs Powder 

for Lead-pipe and fixing. 



£ s. d. 
2 17 6 



14 11 9 



18 14 9 

10 11 

2 13 81 

675 8 11 



1 
1 6 
15 1 

16 

1 

2 5 

4 1 
40 

5 10 
87114 74 

49 3 9 



118 



1 1 

9 11 
8 17 
6 12 

16 16 

17 17 



5 
3 18 Si 
3 



Materials, 
Ao. Ao. 



Apparatus. 



10 11 



13 1 8 



1 6 2 



£85 15 1 

1 12 
12 10 

2 311 



6 3 
20"S 61 



4 7 4 
882 4 



Brady, for labour „ 

Dillon. 4s. 8d\; Harris, £1 4s.; Delalt A Bailey, £4 10a, for StoneJ 

for Spikes 15s. 4d.j Hoop-iron, 8s. 9d.; 8s. 10a " 

Cook, 7s. 6d.: Turner, £1 Is. 3d.; Botton, 10a, for Stone. » 

Wallace, £10 8s, 9d.j Dillon, £1 6s. 3<L, for Stone V 

J. Glass, as per voucher M 



1 4i 



7 6 



18 17 1 



3 2 1 



9 10 
7 5 



18 11 



9 3 4| 



5 10 



10 8 



5 4 

4 6 

2 2 8 

8 9 



85 17 
7""4 7 



6 12 9 
8 18 10 
11 7* 
10 11 - 
2 1 



46 



Oil 
016 
5 
7 



4 12 6 

012 6 

4 7 6 

6 12 6 



9 1 1 
1 7 11 
1 18 9 
18 
6 18 



18 
10 



10 17 



13 6 
34 17 4 
31 12 6 
4 16 11 



018 9 



Digitized by 



Google 



$0 Victorias. 



Appendix (No. 57.) 



A, 1857. 



MISCELLANEOUS.— (Continued.) 



1868. 
March 



Paid sundry wires in January, as per June book .. 
Miller, for board in February, as per voucher.. 
Waddell, Blacksmith, do 

for 117 corda Stone- 



April 
Man* 

April 
*V 

June 



June 

M 
M 



June 



July 



April 


26 
28 

M 


. June 


8 
14 


*sr 


16 

10 
<« 


.June 


— 



14 



for Powder on 23rd February^ 

expenses to Brockville and rrescott 

J. A. Fraser, for house expenses, as per voucher 

16 cords Wood on 10th April, 1853 

Carman, for board, on 12ih April, 1853 

McCarty. for house for Coons 

for 4 cords Wood 

for 15f do 

for bringing Scows 

protest on 1 Note 

wages for March, as detailed in time-book 

for 2 Steel Shovels and 2 Axe-handles 

Brennan, for repairs, as per voucher 

Bank of British North Ameriea, for discounts 

for Coal, £1 2s. 6d\; Powder, £4 12s. 6d.; freight of Iron, £3 .. 

for Boards, £2 6s.: 1 barrel Pitch, £2 lis. 3d., 

for Nails and Spikes, 14s. 2d.; 18th, 3 cwt. Iron, £6 8s 

for 2 bills Hoop-iron, £2 5s. ; 1 cask Nails, £2 5s 

Storey, for Stone, 15s. 7W^ Miller, for do lis. ll*d 

Brouse, for Iron, £2 17s. 6d.; 1 cwt. Oakum, £1 10s 

for 1 keg Spikes. 

Burley, for Stone, £7 3s.; Uth, Powder, £1 15s 

for Fuse, lis. 3d.; 22nd, Powder, £1 

for 1 cask Lard Oil 

fori do do , 

wages in April, as detailed in time-book , 

for | gallon Oil 

wages in May, as detailed in time-book 

P. Moran's Account, as per his invoices , 

do interest on, do , 

for Stone Boats , 

for 2 Pails and 1 Axe-handle , 

for 1 Cart on 12th April last , 

for 1 Cart-harness, £2 5s.; 30th. Car-boxes, 19s. 4d 

for 3 dozen Shovels at Ogdensourg , 

for Cart-boxes , 

Smith, for Harness, £3 16s. 10d.; Wreuch and Files, 19s. 6cL. 

for Rope in Ogdensburg. £3 5s.; Belt-leather, £1 17s. 6d 

for 1 pair cast Wheels, £1 10s.; 1 sett double Harness, £3..... 

for Nuts, Washers, and Castings 

for dosen Shovels, £3 16s. 6d^ 1 gross Screws, 4s. 6d 

for Piles and Emery, 7s. 6dU 2 Plough-points, 5s 

K. McPherson, for 1 Plough, £2 ; 3 Plough-points, 6s. 9d 

do for Cord-wood, 4s.; Butter, Eggs, Ac, 7s. 6<L. 

for Castings for Pump 

for Screws and Nuts, 14s.; 4 yards Canvass, 6s 

for Tacks and Screws. 3s. 9a.: 4 dosen Pick-handles, £1 

fori keg track Nails, £l 15s. 6d. ; 14th,Wrench, Screws, Ac., 19sAd. 

for 4 sett Car-boxes, £1 8s. 9d.; Plough-points, 19s 9d. 

for Pick-handles, 9s. 6d.; Shaver, for Oars, 7s 6d. 

Axle-trees, 6S4 25th, Halter and Rings, 16s. 3d. 

50 lbs. track Nails, 18s* 9d.; 1 keg Spikes, £1 17s. 6d 

for Pick-handles. £4; Pine Timber, 12a. 6d 

for 1 Horse-blanket and 2 Buflalos last February 

for 2 Lanterns, 14a.; 10th June, Harness, £6 5s 

Read, for Cart, £2 15s.; Ship's Anohor, £5 12s. 6d. 

Brown, for Iron, £2; 2 Patent Pails, 2s. 6d. 

Lovely, for Pick-handles 

for Cedar. 

W. 8. Aikiu, as per voucher, £12 lis. 0*d 

O. M. Foster, for new Harness, as per voucher 

John Fraser, (see invoice 1st December. 1853,) 

travelling expenses in May, June, and July. 1853. 

passage of 6 horses, £3; 5 halters, £1 lis. 3d. 

Oats and Hay for do 

keen of horses in Kingston 

Medicine for do 

subscription to Priest 

freight andjpassage of horse 

freight of Goods from Kingston, £1 14s^ ditto 16s. 3d 

Telegraphs, Postages, Stationery, Printing, Advertising, and 

duties in May, June, and July 

Greenwood, for Stage fares 

wages in Jun«, as detailed in time-book. 

do in July, do 

do in August do 

do in September do 

for 1 hone last March 

Riley, for 1 hone last May 

Bidden for do .............. 



Labour. 



£ a. d. 
2 16 
4 13 H 



18 10 
5 



7 10 
2 10 



3 9 
371 14 111 



295 2 111 
71017 10J 



Materials, 
Ac, Ac, 



£ a. d. 



4 4 71 
64 17 8 
413 9 



4 



12 
7 5 4* 



5 4 



1 3 

122 15 

8 15 

4 17 

7 2 
4 10 
1 7 
1 7 
1 2 

8 18 
1 11 
4 19 6 
6 19 



3 9 

741*4 10* 
14 8 



Apparatus. 



£ s. <L 



6 10 6 



11 6 



84 11 




12 6 



2 



15 2 6 
8 7 6* 



5 

12 6 

17 6 

2 

2 10 3 

916 3 



8 10 • 

4 6* 

2 

3 4 4 
8 5 
13 9 

4 16 4 

5 2 6 
4 10 O 

3 2 6 

4 
012 6 
2 6v 



117 
1 

1 S 

2 15 
2 8 

17 

1 1 

2 16 
4 
4 6 _ 
6 19 O 
8 7 6 
2 6 
8 6 

4*3 6 
6 5 
4 18 6 

4 11 S 



r* 6 



It 10 
27 10 
20 
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Appendix (No. 57.) 



A. 1857. 



MISCELLANEOUS.— (Continued.) 



1853. 
June • -| 



*0f 



August 17 



August 16 

^ 17, 

23 

M M 

25 

« 29 

Septembers 

« 21 



a? -. 



27 

M 

June 1 
M 10 
"14 418 

If 

(C M 

•* 19 



"18,22,25 



May 
June 16 



Jufc 



12 



19 
23 



August 13 
^ lit 



Psid J. Prsser, for 1 Horse lsst May 

" A. Crawford, for do 

for 1 Horse and Cart 

Dr. Dickson, fori Horse 

Thomas WaddeL', Blacksmith's Account 

J.Wright 

1 keg Powder 

Carnal i an, for board 

Sproul, for Pumping. £5, £25, £29 10s. 

P. Adams, for Stone 

for Lumber. 14s. 8d.; for 1150 feet do £2 6s 

Brennan, Saddler, for repairs 

G. P. Anderson, for 1 Cart, £4 15s.; and sundries, £15 15s. 

for Sockets from Bush. 

Irvine, for Pumps 

1 pair Cart-wheels, £2 10s.; 18th, Pick-handles, £6 8s. 4W. 

Kirhy, for 6 Patent Pails and 1 bu. Salt 

for Timber, £12 13s. 5td.; Brouse, for Iron, £1 

for 3sett8 Harness 

Bigelow, balance on Cart, 8s.; paid for Collars, £2 

Greer, for Cart-wheels 

for Steel and Files, £l 10s.; 1 Whip, 5s.; 1 pair Blinds, 7s. 6d. .. 

for Flanges for Pumps 

W. 8. Aikin's bill, £2 7s. 5d.; Brown, for Timber, £4 10s 

for 2 pair Cart-wheels, £3 10s.; Stone Boats, £1 19s. 4*d 

for 24 docn Pick handles 

J. Davidson, for Timber. 

for I Cast Pinion, 75 lbs 

fori Gudgeon, Castings, Ac 

for Taps for Engine, 16s. 3d.; Steel, 18s. 9d 

1 Tin Cup and Patent Pail 

G. Brown, for Lumber 

Corrigan, for Wood 

for making Pump 

W. Smith, for Rope, £2 7s. 6d.; 4doteu Pick-handles, £1 

Rope and duties, 17s. 6d.; 1 Log-chain, 7s. 6d. 

for 1 coil Rope, £2 3s. 7d.; 1 Ox-chain, 5s~ 

Castings ana Pattern for Pump 

for keg track Nails 

for 1 coil small Rope, £2 7s. 6d.; 4 plates Iron, £1 10s. 6d 

for repairing Scow at Presoott on 2nd June, 1852 

Follaris' passage on 25th June and 11th July, do 

for 1614 feet Plank on 16th July, ' do 

freight on Castings and Pump, 7th August, do 

servant's wages, on 4th September do 

Castings and duties at Oguensburg 

passage of Ship Carpenters from Ogdensburg 

A. Campbell, for legal advice 

Brennan, for mending Harness 

for shoeing Horses 

Smith) for Hay and Oats 

for Books 

for 10 bushels Oats, 15s. 10d.; R. Sproul, for do £4 

Bardis, McMillan, and Sproul, for Oats 

for Oats, £7 5*. 6dL; Holmes and Ashlong, for do £18 6s. 3d.. 

for Hay, 15s.; Johnson, for Oats, 15s 

freight on Iron, £i 6s.; 1 load Hay, £1 lis. 3d 

for 74 bushels Oats, £6 17s. 8d\; Bailey and Johnson, for Oats 

£13 8s. lOd 

J. Duff's Account for Books, £2 ; Minks' bill. 15s 

Osts, £4 3s. lid.; do £5 12s. 6a\; Hay and Oats, £7 lis. 8d. 

Hay and Oats 

J. Crawford's travelling expenses for March, April, and part ol 

May, 1853 

Telegraphs, Postages, repairs of Buggy, Memoranda Book, Ac. 

Ac. in above months ... 

for draft on Montreal 

Frsser, the Carpenter's Account 

J. 8. Oilman's Account, £3 6s 7id; Waddell, £6 9s. 4d 

Wm. Brennan, £1 4s. 9d^W. Foley, 8s. 11W 

for Hay and Oats. £21 0s. 9d. ; discount on U. C. funds, 7s. 6d.... 

T. 8mith, for Pork 

for Hay, £2 10s,; Oats from Dardis, £26 12s. 7d 

for Oats £2 15s.; Hutchinson, for Oats, £3 Ss. 6d 

G. P. Anderson, Wheelwright's Account. 

half ton Hay, £1 5s.; 81orah, for Wood, £4 

53 cwt. Hay, £6 12s. 6d.; 9th, freight, £5 0s. lOd M 

Burns, for Bread, £14 19s.; Oats, £7 13s 

for Tallow 10s. 6d.; Scrubbing. £1 Bs 

for Postages, Stationery, and Telegraphing ................... 

Brown and Bailey, for Oats, £1 IS* 4fl j Hay, £1. 

Wallace, for Hay, £6 7s. 3d.; Aug. IU . J w t-in.i..r< )als t £4 ifl*. M 

H. Crawford's board, (July,) £2 4m. 3fc«L; Hay, £2 , 

Brennan, mending and repairing. , m^^J 



Labour. 



£ s. d. 



3 7 6 
59 10 



17 



10 



15 

110 

019 

10 



84 2 9- 

13 3 

\'i 
10 5 11* 
1 8 8i 



6 18 9 



15 



S 4 31 

16 4| 



Materials, 
Ac. Ac. 



£ s. d. 



31 18 11) 
5 H 
15 



7 16 

8 



11 
13 



2 6 
13 13 5| 



1 10 

2 5 

6 17 



1 17 6 



18 9 



42 11 
13 



1 10 

1 10 6 

2 18 11 



4 8 
15 



1 17 6 
l"'0 



13 5 

3 5 

4 15 10 
10 8 9 
25 11 9 

1 10 

2 16 8 



19 6 
2 15 

17 7 



6 11 8 



4 9 



21 8 
10 
29 2 

5 18 



5 5 
11 13 
22 12 

10 

10 

213 

9 18 3 

2 



Apparatus, 



£ s. 
17 10 
17 10 
15 
30 
6 10 



4 15 



89 
8 18 
7 



6 
2 3 
8 10 
12 




4* 

6 




6 



5 9 44 

6 



15 • 

13 6 

6 3 

2 6 



12 1 
3 7 

1 5 

2 8 
17 



» 7 t 
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A. 1857, 



MISCELLANEOUS.— (Continued.) 




1868. 



« 25 

SeptemberO 

- 8 

" 21 



26,27 

2 

10 

29 

2 

u 

148 



Oct 



* 11 

November 1 

5 

u 10*24 

w 11 

18 

Dec'ber 20 

81 

October 18 



18 



" 4 

« 29 

November 6 

M * 

" 10 



Dec'ber — 

1854. 

January 6 

« 11 

- 14 

«• ie 

•■ «« 

•• 21 



« 11 

•4 «« 

- 18 

•4 « 

Pebruary 6 

8 

« 18 

M M 

20 

- 28 



March 



Paid Burnt, for Bread, £4 19a. 6d\; Kirby, for Bills, Sa. 8d. 

M Brown and Bailey, for Oata 

M 81orah, for Wood, £6 18*. lOdj mooring bridge, £3 15a 

** Corrigan, fbr Wood, £7 10*.; Commercial Advertiser, 10a 

u for Hay. £5 18a. 9d.; 22nd, ditto £1 5s. 6d 

M freight of sundries, £1 6s^ 80th. Smith, for Hay, £i 10s. 

M Beynolds, for Oats, £5 17». 4id., 82 bu. Coal, £1 4s. 6d\ 

M travelling expenses for August and September, 1853 

M for protest, 16s , duties, Sa. 9d,; Postages and Telegraph, 12s. 6d 

" McMUlau,for Oala 

" for blank Book, 15a :7th, Oata, £5 6s. 

M for Oata, £4 0s. 6d^ Storage, 2s. 3oU 13th, Coal, £1 10s. 8d- 

** H. Crawford's board for August 

* for Oats and Hay, £3 10s. lOd ; Molson A Co., £3 3s. 6d 

" T. Waddell. Blacksmith, £1 4s.; interest, 14s 

M Oats, £10 ; Frascr, the Carpenter, £3 10s ~ 

u fori cask Oil 

" for 10 gallons Oil 

H for Wood, £1 6s.; for Emery, 6s. 3d. 

** freighton Iron and Coal 

" Batik Com. and Notarial expennea 

M for Oata, £11 5*4 10th aud 12th, OaU and Hay, £8 17a. 6d. 

" costs of Ferguson's suit 

" fbr Oata, £9 14s. 4tf.; 18th, Slorah, for Wood, £9 

M H. Crawford't board ..„ 

* N. Carman, for do 

" W. Brennan's Account 

M Dardia, for Oats, £26 12s. 7(d ; 22nd, Outs, £2 6s. 9d 

M for Hay, £3 15s.; 29th, Oats and Hay, £6 10s 

" Flange for Pump 

M travelling expenses for October, November, and December, 1861 

" for 10 gallons Lamp Oil 

" Telegraphs, Postages, Ac, in Oct ober, November, A December. . 

M for shoeing horse, 9s. 6d.; White Lead. 2s. «d 

M forHayandOats,£2316s.8d4CotterJtMoCurdy,£218a.3d 

w RevTrfr. Mackay 

M for Hay and Oats 

- 5 tonsHay, £12 10s.; 18th, Oata, £6 

" for 10 gallons Oil and freight 

" tor 194 bushels OaU 

u Brennan, for mending Harness 

M Horse-shoeing and Horse-hire 

" Sproul, for Pumping 

do £6 10ft.; 5th November, do £50 ; 24th, £2 7s. 3d 

M wages in October, as detailed in time-book 

** do in November, do 

" do in December, do 

** for making Screw-pump 

for Timber, £10 13s. 3d.; 29th, 1 bar Steel, £1 2s. 6d 

O'Neil, tor Pick-handles 

for do 15s.; 11 th, Nuts, &c^ for Can, £3 2s 6d. 

for 1 sett Lines and Blinds , 

Waddell. the Blacksmith's Account 

for 1 Axe, 6s. 3d.; 10th, Carman, for Lumber , 

Aikin, to acct., £13 ; 24th, £6 » 81st Dec, balance, £7 7a. 6<L , 

for Axe-helves and Whip 

for 1 Pistol, £4 10s.; W. Beid, Wheelwright, £3 13a. 9d. 

K. MaopherBon'a Account for sundriaa ..~....~» ~ 



19 8 



2 4 3| 

1*4 
8 10 



9 3 8 

i"*2 10| 
26 



for Hay, Oata, and Barley „ 

for Barley. £2 lis. llW^ Hay, £2 10s. 

for Oats, £3 IOS4 Hay. £3 17s. 3d. M 

W. Brennan's Account 

K. Maopherson, for Oata 

for Oata, £28 4a. Id* Hay, £2 3s. 9d.; Bran, Is. 6d 

travelling expenses for January, February, and March, 1864... 
Telegraphs, Postagea, do do 

Miner's Stable bill 

Premium on draft on Quebec 

coats in re McPheraon v. MUner.. M 

expenses of house 

tor Wood. £2 la. 3d 4 Hay, £10; Oats, £7 7s. lOd 

fbr Coal. 7s. 6d ; interest and protest of Note 8a. Id ..... 

for Hay, ,£10 8a. 9d.; Oata, £2 16s. 3d.; Wood. 5s. , 

for Horse Medicine, 2s. Id ; freight. 16s , 

for m oords Wood £7 6s. 4d 4 28th. Oata, £11 6s M 

for Hay. £2 13a. 9d^ repairing Engine-pipe, 6a. 3d 

duties, Ac „., 

tor Coal, 8s. 6d.; 2nd, 20* cords Wood, £5 2a. «d\. 

for Hay, £l 5s^ 10th, Oata, £7 10s „ 

for Hay, £18 13s.; 18th, Oak, £26 4a. 6|d 

for Hay, £17 17a. 6dLj half bushel Salt, la. 6d\ ..... 

tor Oata, £6 19a. 44* Hay, £2 10a 



•>•••«•••••••• »•••*..• 



1 It 



811 9 



3 12 H 



18 14 4} 



U 15 9 



2615 H 



14 4 6 
6 1 Hi 
6 7 6 

7*"0 7i 
25 9 10 

i'ii 9 



£ a- d. 



1 17 9 



11 10 



6 S 
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A. 1857. 



MISCELLANEOUS.— (Continued.) 



1854 

March 24 

80 

81 



January 16 



February 1 
March 22 
January 16 



M 10 

M •♦ 

M «l 

February 1 

M «« 

18 

20 

28 

March 80 

January 11 

February * 

22 
24 
27 



April 



February— 



Paid 



for Oats, £3 2s. 6.; 80th, Hay, £5 10s 

for mending Pipe, 10s.; 31st, Oats, £5 12s. 6d. 

N. Carman 

wages for January, 1854, as detailed in time-book.. 

do February, do 

do March do 

Sproul, for Pumping 

MfCarty, balance at settlement 

G. P. Anderson, Wheelwright 



R. Sproul. drawing Wood 

T. Waddell, for Blacksmith's work.. 



Sproul, for Pumping.... ........ 

Chambers, for Timber, £8 15s.; Byern, ditto £11 16s. 9d 

Brown, for do £6 17s. 4d.; Davidson, for do £16 10s. 6d 

for 1 Horse-blanket and Surcingles 

for 1 sett new Harness 

for 1 Buffalo, £2 2s. 6d., 1 string Bells, lis. 3d 

for 1 halter 

Chamberlain, for Castings 

I). Carman's Order 

W. Ford, for 88 lbs, belting 

forPickhandles,fto 

Cheney, balance of Account 

for Pick-handles 

for 1 sett Measures 

for 1 Cutter..... 

Bank Com. and interest to Bank of British North Amerca 

for 2i cords Wood 

for 28 bushels Coal 

for 1 Horse-shoe, Is. 6d.; Grease for Wheels, Is. 8<L 

for 1 ton Hay 

J. Mowatt. fori Horse 

Anthony Friel, for wages 

amount of Account for Dredging 

Thomas Kirkpatrick, Solicitor's Account 

Irving*s Account for Cribbing, Ac 

George Crawford's salary 



Labour. 



£ s. d. 

6*76 

5 

226 12 11 

260 6 6 

178 8 2* 

20 

80 

15 

17 24 
2 19 4i 

1 5 



Materials, 
Ac. Ac- 



28 16 8 

880 15 74 

23 

970 

186 17 6 



£ s. d. 
8 12 6 
5 12 6 



20 11 9 
28 7 10 



7 17 6 

o'io 6 



102 15 
6 12 10 
8 5 
3 2 
2 10 



£ 19811 0* 4153 12 6* 1938 15 lift 



Apparatus. 



£ s. d. 



17 
6 
2 13 
6 
13 



6 32 
5 15 10 

1 "*6 
5 
5 12 6 



25 



RECAPITULATION. 

Labour £19611 0* 

Materials, &c. &c... 4153 12 6} 
Apparatus 1933 15 ll£ 

£25G98 8 6$ 



The aforesaid abstract is a true copy from the Books of Messrs. Crawford & 
Milner, of tbe entries therein, for monies disbursed by them on account of the 
making of the Junction Canal, Edwardsburg, from May, 1852, to April, 1854, 
amounting in the aggregate to twenty-five thousand six hundred and ninety-eight 
pounds eight shillings and six pence. 

THOMAS CRUSE, 

Accountant, Kingston. 
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A. 1857. 



MISCELLANEOUS.— ( Continued.) 



Date. 



18M. 
April 



K 



*H 



Arrears of wages unpaid up to 1st April 

S. English, 13 cords Wood 

Shaver, 19 do do 

Myers, balance on Wood + 

B. McMillen, on account 

Duties on sundries 

W. Elliott, balance on account 

IW. S Akins, per account 

W. Johnston, Hay 

8. Sellick, Straw-cutter 

W. Brennan, repairs to Harness, Ac 

Thomas Wad del I'm account. Forging 

Thomas O'Neal. Pick-handles, Ac 

Pops, 20* cords Wood 

J. 8. Oilman's account, Horse-hire. 

Do 1 pair robes and whip 

J. P. Gates, on account 

H. Crawford 

Paid passages from Kingston of Caulkers, and board of do 

Board of Engineers repairing Engine 

Paid Caulkers' time, as per M. R. W. Co. account 

wages of men for April, as per time-book 

J. P. Gates, on account 

J. Hoay, balance of wages 

McCarthy, do 

J. McNulty, 21 dozen Pick-handles 



Jane — 



W. Brennan, repairing Pump.. 

G. B rouse, for Nails 

J. Wilton's account for Harness 

1 dozen Horse-cards, 6s. 8d-j 5i lbs. Packing for Engine.. 

2 Files and 1 lb. Amber 



freight of sundga* 

C. W. Jenkins, rT3. and J. Crawford's travelling expenses from 

26th April to Jth May 

Ulbs. Powder, 1 .; freight of sundries, ls.9d 

Horse-hire, Ac, 2oth May 

freight of sundries 

Printing bills for men 

68 bushels Oats 

2 tons Hay „.„ 

13 Hame-straps 

Ik tons Hay 

70 bushels Oats , 

J. Counter, expenses to Quebec, 16th September „...., 

various Telegraphs in February 

J. Counter, travelling expenses 

Holmes, H tons Hay , 

Adams, 36* bushels Oats , 

Commercial Bank, for interest and expenses 

Sheriff, for costs on do , 

Adams, Weston, and Holcroft, on account, Hay 

Hay and Oats, 26th May 

W. Brennan's account, repairs to Harness 

381S bushels of Oats 

C. W. Jenkins, expenses to and at Quebec 

H.*Vankoughnet'8 expenses in Commercial Bank suit 

Telegraphing in April 

Jones A Douasley's account 

Towing of Dredge 

B. Gilpin's draft for Oats 

Pease's account, Printing, 15s^ discount on money, 3s. lid. 

Posting and Telegraph M 

men's wages for May , 

99 bushels Charcoal , 

Frothingham A Ox's account, Iron, Ac —......, 

1 ton Blosburgh Coal 

I ton Hay. £1 6s^ J. Miller, 47C-126 Hay, £7 2s. 3d 

C W. Jen kin's travelling expenses in June , 

James Cotton, Charter of Dredge 

Kerby*s account for Sheep-skius, Stove-pipes, Ac 

Brouse, on account for Oats 

freigh c of sundries 

discount on drafts, 8s. 2d* Eoad Assessment, £1 

22 gallons Paint Oil 

61 lbs. Packing 

discount ou 3 notes 

1 pair Axles, £1 Is. 3d.: Powder-filler, 2s. 6d 

for building Chimney in Forge 

1 dozen Horse-cards, 6s. 8d.t 1 barrel Salt_8s. 9d 

82 bushels Oats, £5 Is. 4d.; dressing sick Horse, 2s. 6d 

John Cotter, for sawing Butts 

N. Carman's account, board of Clerk, Foreman, Ac, previous to 

1st May 

J. Counter's expenses to Montreal, 23rd 



Labour. 



£ s. d. 

334 10 8 



Materials, 
Ac Ac 



2 8 9 



8 7 2 



10 9 

14 3 
6 9 

12 
23 17 
61 

15 7 
17 6 

1 5 



6 2 6 
016 8 



10 
2*0 



12 10 



7 10 



810 2 3 



5 15 8 
1260 



12 6 



4 

78 

5 11 8 



£ a. d. 



4 13 

5 18 10 
4 6 4 

60 
2 3 7 
77 17 
16 13 3 
7 



Apparatus. 



12 10 
5 2 6 



5 5 
l"i 4 



17 
4 6 
14 6 



15 9 



1 3 
6 3 

2 in 
2 6 



4 11 3 
10 19 8 



1 11 2 



4 10 

6 

128 13 

68 6 
3 10 
13 7 



6 7 8 



45 19 
10 



81 17 6 

18 H 

2 9 

i'To 

52 8 3 

2 

8 7 8 



1 111 
117 
4 3 
18 
1 10 

13 
17 17 

1 3 



14 6 
6 3 19 



£ a. d. 



4 10 
14 6 



3 10 



7 « 
18**8 8 



8 



1 14 8 



67 10 • 



• M.M 
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A. 1857. 



MISCELLANEOUS.— (Continued.) 



Date. 



1854. 
June 

do 

do 

do 
July 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
August 

do 

do 

do 

do 

do 
. do 

do 
do 
flepfber 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
October 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 



Paid J. Counter, expenses to to Quebec 

do R. M. Miller, balance of account 

Hay, Straw and Oats 

men's ▼ages, as per time-book, for June 

towing Dredge to works 

Kail*. 198. 2d.; 1 Tin-can, 8s. 9d 

Mr. Farrell, for 1 Horse 

discount on June Estimate 

do on Notes £76,— 2s. 8d.; £150,-168. 8d.; £100,— 18s. 7d. . 

204 bushels Oats 

5$ tons Hay „ 

sundry repairs to Harness 

drawing Hay and Oats from Prescott M 

W. 8. Aikins, for sundries, per account 

5 cords Wood 

L. Burns, 188 bushels Oats 

discount on Note, £500 

Jones A Doudsley, Foundry- work 

J. Counter, expenses at Quebec 

C W. Jenkins, do Montreal 

men's wages for July, as per tine-book 

discount on Bill for £250 

freight and lockage of sundries 

discount on £150 

2 tons Hsy, J. Slorah 

uv J. Counter, expenses to Quebec 

do James Miller, 60 1-28 Hay 

do a W. Jenkins and J. H. Counter, trarelling expenses in Jul} 
and August 

discount on July Estimate 

meu's wages for August, as per time-book 

6 tons Blosburgh Coal 

duties on Coal and Iron 

llitonsHay 

Browse A Bailley, for Oats, per account 

J. Counter, expenses to Quebec 

Thomas Smith, 4i tons Hay 

W- Marshall, 27* busheh Oats 

Watrous A Lawrence, Iron, Ac., per account 

freight of Iron, Ac 

1 File, 2s. 9&* discount on draft £50,— 2s. 6d. 

Tetagraph 

C. W. Jenkins and J- H. Counter's trarelling expenses 

discount on Note £500 

J. D. Bryce's account for Rope, Ac 

Thomas Smith, 8 tons Hay 

22* bushels Oats, £2 16s. 8<L; 1 ton Hay, £2 12s. 6d. ..._ 

repairs to Harness 

L. Lambson, 189 cords Wood » 

Wm. Marshall, 115-2-0 Hay and 21 bushels Oats 

Cash paid 8-2-0 Hay and 14* bushel* Oats 

uw Watrous A Lawrence, Iron. Steel, Pitch, Ac 

do discount on Notes, £500,— £7 16s. 8d.; and £150.— 15s. 9d 

do protest on Note £50 

discount on Estimate for August 

1 cord Wood 

discount on £550 

407* cords Wood 

tolls on do 

fcord Wood, 8s. 4d.; Stationery, Is. 3d. 

W. Reid's account, repairing Cars 

13 dosen Pick-handles 

Shaver, for Oats and Ties 



do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



2685 feet Boards from Gallops 

1 Axe, 4s. 9d^ 1 Lamp and Filler, 8s. 3d.. 



1412 feet Boards from Akins . 

freight of sundries 

6 pair Whipple-trees, 12s.; I keg Nails, £1 7s. 6d.. 

men's wages for September, as per time-book 

Watrous A Lawrence, Belting for Pump-wheel.. 



17XA dosen Pick-handles. 
7 T pair Stone-boats .... 

William Shaver's account for Ties 

Corfieldfor 1 Shanty , 

Jones A Doudsley, Foundry-work 

O. M. Gate's account, sundries 

discount on September Estimate , 

do on Note, £500 

« Telegraphs, 16s. Od.: Stationery, £1 7s. 6d 

do protest and interest on £100* 

do Oilman, for Horse-keeping, Ac. 



do a W. Jenkins and Von Zebra, travelling expenses to and from 

Qws b se. as* a* Qswsse §m sssu _~*~~.. .~....«. 

do 0. W. Jenkins and J. Crawford, travelling exp ans e s 



Labour. 



Materials, 
Ac. Ac 



£ s. d. £ s. d 
6 



1053 12 11 
31 6 



I lll'lS 8 
86 1 2 



14 6 



8 15 
5 

728 IS 5 



8 



9 6 8 

425* 3 9 



12 10 



10 2 6 



1080 5 5 



17 6 9 
8 2 6 



1 2 11 



1 9 8 

1 17 6 

53 18 

14 5 



3 3 2 

1 13 9 

29 14 

3 16 2 



3 17 7 
5 4 10 
16 3 
5 



It 6 3 



2 17 6 



12 
5 11 
6 13 8 

97 17 



12 13 
8 8 

14 7 
11 
5 
I 



7 16 



8 8 9 
5 8 9 



38 4 6 
7 12 6 

2 17 6 

3 18 10 



8 12 

5 

1 2 
7 
7 15 

145 4 
5 
4 

2 2 
8 



8 16 
6 3 

18 
8 10 

1 12 
1 19 



4 11 8 
til 8 



2 18 6 

4 8 1 

7 16 t 

t 4 8 

616 1 - 

017 • 



Apparatus, 



£ s. d. 



80 



• 4 t 



61 8 



48 18 4 
6 16 6 



12 16 4 

i is 6 



too 

18 if 



r*0 
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A. 1857. 



MISCELLANEOUS.— ( Continued.) 



Date. 



1854. 

October — 

do do 



do 
do 
do 
do 



do 
do 
do 
do 



do 
do 
do 
do 
do 
do 
Deo'ber 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



do< 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



1855. 

February 8 
do in 
do d< 



Paid John H. Counter, expenses at Prescott M , 

do for 108 cords Wood 

do Jtou Co* 1 

do Watrous A Lawrence, Coal, Iron, Ac , 

do T. O'Neal's account, transportation of Iron 

do . Laird, draft for expenses getting up German 

Emigrants £50 6 

Miller's draft for do 10 19 

61 5 
Less this amount collected 83 17 6 



Thomas Smith, for Hay 

J. Cotton, for repairs to Harness 

H ton Hay, £4 10s ; \ ton do £1 158 

W. Brennan's account, repairs to Harness. 

George Jubes, Si tons Hay 

A. Runnlons, repairs to Harness 

Watrous A Lawrence, Furnace-grates and Iron 

duties on do 

Canal tolls on Wood 

4* tons Blosburgh Coal 

J. P. Gates, Check, balance of wages 

board of Engineers, repairingengine 

English, for teaming, not in Fay- list 

M. Shaver s account, Ties 

A. McCarthy's account, Rent and Plank 

John Corrigan, for Shanties 

G. A. McDonald, 7 pieces Cedar 

J. McCarty, for 8hanty 

A. McKeefer, for Wharf-pins, Ac 

Op Anderson, 2 Broad Axes .,„ 

J. W. Armstrong, aile-timber...... 

Brass tap, la, ftp 75 Ip*. Spikes, £i 0^ 8d 

T. ON™!. SdOaen Pick-handles 

J. McNuItY, 8 do do ..„, 

T. O'Neal, 'Nail*. Salt, Ac . 

J. Bruce's account, connecting Steam-power with Water-wheel 

t JLl I 



cipusfs attending pFttitig up Germans 

Telegraph* and Fo*ta*L-« . , 

Watrous A La^rcnsx 1 , interest on Note 

MeMillen'tarcnuiit, bundries 

l)r. Brouae's bill, attending sirk Germans 

Mariiif Railway account, nor Oil . Htllll , 

J. SI orah's account, sundries, (aupjioxi <I) 

I). Carman'* account, Lumber ....'.„...„ 

G. RrmiBe, do do ,..„ » 

J. Anderson, making Coflius 

SappUoi for Dredge ..,....„>>. i+ ..... 

John FrBSfr'p (urrount hHt , £858 7 9 

L^as auiou lit euterud folio 5 8116 8 



do J. Counter, travelling expenses 

do discount on £550 Note 

do W. Ford's account, Belt-leather 

do Chown fc Hamilton's account. Stove-pipes 

do Whitehead's do do 

do T. Waddell's account. Blacksmithing 

do Horse- Blankets and Surcingles 

do freight, sundries, per Boss A Molson 

do J. Anderson, for bill of Coals 

do freight of do from Quebec 

do do sundries, per McPherson A Crane 

do discount on Estimate for November, £2019 

do C. W. Jenkins, travelling expenses 

do 8. Muckleston's account 

do 8 Germans who got hurt, not in Pay-list 

do men's wages for October, Nov. and Dec, as per time-book.. 

do labour attending pulling down and building Shanties 

do do Grave-digging 

do C Bigelow. for board of Foremen, Overs ee r s . Ac 

do wages to Mr. Milieu, Foreman, not on Pay-list..... 

do do C. W. Jenkins, 8 months do 

do do J.'H. Counter, 12th Aug. to 12th Nov. do 



Labour. 



£ s. d. 

2 10 



27 7 6 



9 12 10 
0J2 

10 



do discount on Note 
do do do 

do do on final 



Materials, 
Ac Ac. 



£ a. d. 



2 10 



4 9 
18 



8 15 
M 9 9 



11 



8 19 9 



2 11 8 

2455 6 10 

8 2 8 

17 8 

48 6 

97 

168 8 4 

62 10 



£ 9009 1 4 



48 14 
10 
1 5 8 
6 11 11 



18 19 6 

6 "6 

lo'ib' 

810 *2 



4 2 11 
9 



4 9 5 
8 1 



Apparatus, 



£ a. <L 



7 8 
4 14 8 



19 4 
29 12 4 
4 5 4 



14 6 



12 12 



16 11 
18 2 
2 
2 
14 4 



16 

11 10 
11 
2 



26 10 1 
200 
156 11 10 

76 10 2 



69111 7 
8 10 4 



2 10 

74 15 5 

12 10* 

9 5 
5 Oil 

12 9 

618 6 



6 8 7 
2 11 9 

7 11 



278218 2 



9 10 

2*7 6 
017 6 



24 6 2 



12 14 2 

27 18 7 

42 16 

iii 



119 7 
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A. 1857. 



The foregoing is a just and true account of the expenditure incurred on the 
Junction Canal, by J. Counter, Esquire, during the years 1854-55, to the best of 
my belief, errors and omissions excepted. 

CHARLES W. JENKINS. 

Kingston* 16th February, 1855. 



Account of Disbursements and Receipts for and on account of the Junction Canal, 
by J. Counter, from May, 1852, to February, 1855. 



To amount expended previous to 1854, by Crawford & Milner, Labour 

M do do do Materials 

"do do do Apparatus 

By amount received from Government to same date 

Surplus expenditure over receipt** previous to February, 1854 

To 1 year interest on £12805, from February, 1854. to February, 1855 

" amount expended since February, 1864, for Labour 

•* do do Materials j 

* do do Apparatus 

By gross amount received, per final Estimate £25518 15 10 

Less this sum entered above, on account of same £13393 

And this sum paid to Bowes * Castles *. 1064 13 7 

£14457 18 7 

Total deficiency 



£ s. d. 



9009 1 4 
2732 18 2 
436 19 7 



12178 19 1 



11061 2 8 



£ s. d. 

19611 
4158 12 6 
1933 16 



8 6 
13893 



12805 8 6 
738 6 



1117 16 10 



1416111 4 
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A. 1857. 



Estimate of Work done and Materials delivered on the Junction Canal, (Town- 
ships of Edwardsburgh and Matilda,) by Crawford & Milner, Contractors. 
Work commenced 12th January, 1852, under Messrs. Bowes & Cassels ; 
transferred to Messrs. Crawford & Milner, 12th May, 1852. Contract surren- 
dered, November, 1854. 







Section 


1 


do 


2 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 


1 


do 


do 


do 


2 


do 


do 


do 


do 


do 


do 


do 


do 


do 


do 



Description of Work, Ac. Jkc 



Quantities. 



Contract 
Price. 



Earth excavation and dredging cubic yards 

Earth do do do i 

Hock do or Boulders blasted do j 

Rip-rap Wall do ! 

Timber in Crib or Pier-work L. feet; 

Stone for ballast in do cubic yards 

Wrought Ironin do 1dm. | J 

Snubbing-posts placed each;! 

Pumping, bulk sum H 

Repairs to Bank at Glassford's Ray and Nowlan's Point; Rooms for i 
protecting bank; cutting Check at Lock: removing Crib, Ac,, I 

(see bill) <; 

Surface excavation done by Bowes & Cassels, on which a per centage,! 
was retained— j 

515956 c. yds. excavation paid... £ 832 6 7t i 

25956 do do at Is... 1297 16 



187.99.8JI1 

ise.osi.7o 

485.63 

19.148.69 

118.611.00 

9 J 57.09 

59.34* 

5 



7034 
7034 



do 
do 



do 
do 



paid... 
atlsld 



232 
381 



6 11| 
2 



£465 9 4i! 



II 



do 



do 



£148 13 2* 
Taking up and re-laying a portion of Railway track rendered neces- 
sary by the high water, 1852 1 

Removing Stone at 1-oiut Iroquois, November, 1853—13 days meii 

4s.; 3* do team, Us; " 

Timber delivered for Crib-work L. feet ' 5081.0 

Work done in November and December, after surrenderor Contract, 

per agreement, (see pay-list) I 

Plant- horses, Machining Tools, Ac, per award of appraisers, d%ted at 

Edwardsburgh, 22nd December, 1854 || 

Amount paid Bowes & Cassels j 

Total amount for work, Ac done 

Amount of previous payment £22696 7 4 I! 

Paid for preparing documents for extension of time for ' ■ 

completion 15 12 6 |> 



Total payments.. 



. Amount due 



£ s. 
1 



•0 





1 
1600 



Si 



Amount 



£ s. d. 

6399 13 H 
7868 7 ~ 

97 2 
1914 7 
2715 17 

915 14 

98 18 
5 

1250 



8 
6 

6f 
2 

2 





144 1 



100 9 

4 10 6 

74 1 114 

668 18 

2109 6 8 
1064 18 71 



26534 10 



22710 19 10 



110 2 



Dated at Edwardsburgh, the second day of January, 1855. 

I hereby certify the above estimate to be correct. 

(Signed,) JOHN PAGE, 

Engr. Public Works. 



TORONTO: 

PftlMTED IT JOHJT LOTELL, TOV61 STREET 
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